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Working on your car can be dangerous. 
This page shows just some of the potential 
tisks and hazards, with the aim of creating a 
safety-conscious attitude. 


General hazards 


Scalding 


° Don't remove the radiator or expansion 
tank cap while the engine is hot. 

° Engine oil, automatic transmission fluid or 
Power steering fluid may also be dangerously 
hot if the engine has recently been running. 


Burning 


° Beware of burns from the exhaust system 
and from any part of the engine, Brake discs 
and drums can also be extremely hot 
immediately after use. 


Crushing 


° When working under or near 

a raised vehicle, Pont 

always ces 
supplement the —= 

jack with axle 

stands, or use 

drive-on 

ramps. 

Never 

venture 

under a car which 

'S only supported by a jack. 

° Take care if loosening or tightening high- 
torque nuts when the vehicle is on stands. 
Initial loosening and final tightening should 
be done with the wheels on the ground. 
Fire 

* Fuel is highly flammable; fuel vapour is 
©xplosive, 

* Don’t let fuel spill onto a hot engine. 

* Do not smoke or allow naked lights 
(including pilot lights) anywhere near a 
Vehicle being worked on. Also beware of 
Creating sparks 

(Glectrically or by use of tools), 

* Fuel vapour is heavier than air, so don’t 
Work on the fuel system with the vehicle over 
€n inspection pit. 

* Another cause of fire is an electrical 
verload or short-circuit, Take care when 
‘pairing or modifying the vehicle wiring. 

* Keep a fire extinguisher handy, of a type 
Suitable for use on fuel and electrical fires. 


Electric shock 

° Ignition HT x 

Voltage canbe 1 
‘@ngerous, od 

®Specially to 

People with heart ~% 

Problems or a 

Pacemaker, Don’t 

Nork On or near the sf 

ely system with 

the engine running or 3 } A s 
© Ignition switched on. 


° Mains voltage is also dangerous. Make 
sure that any mains-operated equipment is 
correctly earthed. Mains power points should 
be protected by a residual current device 
(RCD) circuit breaker, 


Fume or gas intoxication 


e Exhaust fumes are 

poisonous; they often 

contain carbon 

monoxide, which is 

rapidly fatal if inhaled. 

Never run the 

engine ina 

confined space 

such as a garage 

with the doors shut. 

° Fuel vapour is also 

poisonous, as are the vapours from some 
cleaning solvents and paint thinners, 


Poisonous or irritant substances 


e Avoid skin contact with battery acid and 
with any fuel, fluid or lubricant, especially 
antifreeze, brake hydraulic fluid and Diesel 
fuel. Don’t syphon them by mouth. If such a 
substance is swallowed or gets into the eyes, 
seek medical advice. 

¢ Prolonged contact with used engine oil can 
cause skin cancer. Wear gloves or use a 
barrier cream if necessary. Change out of oil- 
soaked clothes and do not keep oily rags in 
your pocket. 

¢ Air conditioning refrigerant forms a 
poisonous gas if exposed to a naked flame 
(including a cigarette). It can also cause skin 
burns on contact. 


Asbestos 

e Asbestos dust can cause cancer if inhaled 
or swallowed. Asbestos may be found in 
gaskets and in brake and clutch linings. 
When dealing with such components it is 
safest to assume that they contain asbestos. 


Remember... 
DO 


e Do use eye protection when using power 
tools, and when working under the vehicle. 


e Do wear gloves or use barrier cream to 
protect your hands when necessary, 


Do get someone to check periodically 
that all is well when working alone on the 
vehicle. 

° Do keep loose clothing and long hair well 
out of the way of moving mechanical parts. 
e Do remove rings, wristwatch etc, before 
working on the vehicle - especially the 
electrical system. 


© Do ensure that any lifting or jacking j 
equipment has a safe working load rating 
adequate for the job. 


Safety first! os 


Special hazards 


Hydrofluoric acid 


° This extremely corrosive acid is formed 
when certain types of synthetic rubber, found 
in some O-rings, oil seals, fuel hoses etc, are 
exposed to temperatures above 400°C, The 
rubber changes into a charred or sticky 
substance containing the acid. Once formed, 
the acid remains dangerous for years. If it 
gets onto the skin, it may be necessary to 
amputate the limb concerned. 

° When dealing with a vehicle which has 
suffered a fire, or with components salvaged 
from such a vehicle, wear protective gloves 
and discard them after use. 


The battery 


° Batteries contain sulphuric acid, which 
attacks clothing, eyes and skin. Take care 
when topping-up or carrying the battery. 

° The hydrogen gas given off by the battery 
is highly explosive. Never cause a spark or 
allow a naked light nearby. Be careful when 
connecting and disconnecting battery 
chargers or jump leads. 


Air bags 
¢ Air bags can cause injury if they go off 
accidentally. Take care when removing the 


steering wheel and/or facia. Special storage 
instructions may apply. 


Diesel injection equipment 


° Diesel injection pumps supply fuel at very 
high pressure, Take care when working on 
the fuel injectors and fuel pipes. 


Warning: Never expose the hands, 
face or any other part of the body 
to injector spray; the fuel can 


penetrate the skin with potentially fatal 
results, 


DON’T 
e Don't attempt to lift a heavy component 


which may be beyond your capability — get 
assistance. 


° Don't rush to finish a job, or take 
unverified short cuts. 


° Don't use ill-fitting tools which may slip 
and cause injury. 


° Don't leave tools or parts lying around 
where someone can trip over them. Mop 
up oil and fuel spills at once. 


® Don't allow children or pets to play in or 
near a vehicle being worked on. 


os Roadside repairs 


The following pages are intended to help in dealing with 
common roadside emergencies and breakdowns. Yo 


) : U will fi 
more detailed fault finding information at the back of He 
manual, and repair information in the main chapters, 


If your car won’t start 
and the starter motor 
doesn’t turn 


C) Ifit’s a model with automatic transmi 
Selector is in ‘P’ or ‘N’. 

Open the bonnet and make sure that th b fi 

are clean and tight. ery ‘erminals 
1) Switch on the 


ission, make Sure the 


Ure on electrical Components under the. 6 
© Ignition, then wipe off any obvio" 50 
Oth. Spray a water-repellent am 
valent) on ignition and fuel sySt 
se shown in the photos: tor 
© Ignition coil wiring conne? 


A Check the Security and conditi 
battery connections 


a hal 
was ion W 
heck that the ignition low tension i 
“Securely connected to the dist" 


ad is se 
n coil, an 


Check that Slectricaj con 


i necti j 
with a water dispersant ss IONS are secure 


i Wit! A 
pray like WD40 if you omen it 


a 
that the wiring plugs 
®d to the injectors 
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a II POP EUS 0 


Jump starting will get you out of 
HENINTES trouble, but you must correct 
whatever made the battery go 
flat in the first place. There are 
three possibilities: 
The battery has been drained by 
y | repeated attempts to start, or by 
leaving the lights on. 
The charging system is not working 
2a Properly (alternator drivebelt slack 
or broken, alternator wiring fault or 
alternator itself faulty). 
The battery itself is at fault 
(electrolyte low, or battery worn 
out). 


1 Connect one end of the red jump lead to 
| the positive (+) terminal of the flat 
battery 


Seem 


When jump-starting a car using a 
booster battery, observe the following 
precautions: 


Y Before connecting the booster 
battery, make sure that the ignition is 
switched off. 


Y Ensure that all electrical equipment 
(lights, heater, wipers, etc) is 
switched off. 


Jump starting 


Y Make sure that the booster battery is 
the same voltage as the discharged 
one in the vehicle. 


If the battery is being jump-started 
from the battery in another vehicle, 
the two vehicles MUST NOT TOUCH 
each other. 


¥ Make sure that the transmission is in 


neutral (or PARK, in the case of 
automatic transmission). 


Connect the other end of the red lead to 
the positive (+) terminal of the booster 
battery 
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Connect one end of the black jump lead 
to the negative (-) terminal of the 
booster battery 


4 Connect the other end of the black 
jump lead to a bracket on the cylinder 
head, well away from the battery, on the 
vehicle to be started 


Make sure that the jump leads will not 
come into contact with the fan, 
drivebelts or other moving parts 

of the engine 


Start the engine using the booster 
battery, then with the en 
idle speed, disconnect 
the reverse order of cor 


gine running at 


the jump leads in 
Anection 


os Roadside repairs 
Wheel changing 


The details shown in the following 
photographs are from a Hatchback model, 
however the tools are located in the same 
location on all models, 


Preparation 


When a puncture occurs, stop as soon as 

itis safe to do so, 

0 Park on firm level ground, if Possible, 
and well out of the way of other traffic, 

Use hazard warning lights if necessary, 


Changing the wheel 


Rai a 
The jack is Positioned in the right-hand 


rear of the luggage compartment. The 
brace is located beneath the jack 


4 Unscrew the stud and remove the 
retaining cup 


7. Locate the jack head in 
and raise the Vehicle un} 
Clear of the ground 


Finally 


Remove the wheel chocks, 

! ae i re and tools in the correct 
gauge with your rescue On the wheel j 
ae 5 Slowly to the ne; 

© damage tyre or wheel repai 


2% i 
the jacking point 
til the wheel is 


Warning: Do not 

another Vehicle. On baw bled) Situation where you risk being hit bY 
Passing traftic white she roads, try to stop in a lay-by or a gateway. Be wal 9 
the job in hang, nging the wheey - it is easy to become distracted bY 


0 Ifyou have one, use q 
alert other drivers o} 

[a] Apply the handbrake 
reverse gear (or Park on 
automatic transmission 


O Chock the Wheel diagonally opposite the 
one being removed — a couple of larg? 
= Stones will do for this. 
© 9fOund is soft, use a flat piece of 
°d to spread the load under the jack: 


engage first or 
Models with 


Wo 


Thejeci - 
3 Me sok handle is located on the 
erside Of the Spare wheel cover 


™. Loosen the wheel nuts 
Sore jacking up the car 


zs ve 

is Wheel nuts securely: 4 q 
x ©d for tightness using munity 
°Nch at the earliest oPP° 


Puddles on the garage floor or drive, or 
obvious wetness under the bonnet or 
underneath the car, suggest a leak that needs 
investigating. It can sometimes be difficult to 
decide where the leak is coming from, 
especially if the engine bay is very dirty 
already. Leaking oil or fluid can also be blown 
rearwards by the passage of air under the car, 
giving a false impression of where the 
Problem lies. 


Engine oil may leak from the drain plug... 


Warning: Most automotive oils 
and fluids are poisonous. Wash 
them off skin, and change out of 


contaminated clothing, without 
delay. 


Roadside repairs o- 


Identifying leaks 


PYNsa) he smell of a fluid leaking 
from the car may provide a 
MINT clue to what's leaking. Some 
fluids are distinctively 
coloured. It may help to clean the car 
carefully and to park it over some clean 
Paper overnight as an aid to locating the 
source of the leak. 
Remember that some leaks may only 
occur while the engine is running. 


Oil from filter 


..or from the base of the oil filter. 


Brake fluid 


Antifreeze 


Leaking antifreeze often leaves a crystalline 
deposit like this. 


When all else fails, you may find yourself 

aving to get a tow home - or of course you 
May be helping somebody else. Long-distance 
recovery should only be done by a garage or 
breakdown service. For shorter distances, DIY 
towing using another car is easy enough, but 
Observe the following points: 

Use a Proper tow-rope - they are not 
®Pensive, The vehicle being towed must 
display an ‘ON TOW’ sign in its rear window. 

Always turn the ignition key to the ACC 
Position when the vehicle is being towed, so 


OA 


WN = 
A leak occurring at a wheel is al 
certainly brake fluid. 


that the steering lock is released, and that the 
direction indicator and brake lights will work. 
(Only attach the tow-rope to the towing 
eyes provided at the front and rear of the car. 
(C Before being towed, release the handbrake 
and select neutral on the transmission. 

Note that greater-than-usual pedal 
pressure will be required to Operate the 
brakes, since the vacuum servo unit is only 
operational with the engine running. 

CJ On models with power Steering, greater- 
than-usual steering effort will also be required. 


Gearbox oil can leak from the seals at the 
inboard ends of the driveshafts. 


Power steering fluid 


Power steering fluid may leak from the pipe 
connectors on the steering rack. 


Towing 


The driver of the car being towed must 
keep the tow-rope taut at all times to avoid 
snatching. 

Make sure that both drivers know the route 
before setting off. 

Only drive at moderate speeds and keep 
the distance towed to a minimum. Drive 
smoothly and allow plenty of time for Slowing 
down at junctions. 
[] On models with automatic transmission, 
special precautions apply. If jn doubt, do net 
tow, or transmission damage may result. 


These "Weekly checks" 
OF special tools, and the 
they take to Perform coi 
well spent, for example; 


Underbonnet check 


a] Keeping an 
Pressures, wij 
Wearing out 
your life, 


On tyre 
| not onj 4 


Prematurely, but i ) 


QO Many breakd 

lo 
Problems, Batte; Rs 
common 


lu 


2 YOU car develops a brake fluid leak, 
ere YOu might know about it is Wn 
oe Drakes don't work properly. Checkind 
thi Pv6l regularly wij give advance warning 

'S kind of Problem. 


Ol the Oil or 


of repairing a 
Qreater than fi 


Coolant levels run low, 
Ny engine damage will b 
Xing the leak, for example. 


4 1.6 litre 
4A-FE engine 


A Engine oil level aipstick 

B Engine oil filler cap 

C Coolant expansion tank 

D Brake fluid reservoir i 
E Power steering fluid r esarvOr 
F Screen washer fluid reservO" 
G Battery 


@ 2.0 litre 
8S-FE engin@ 


A Engine oil level dipstick 
Engine oit filler cap 
Coolan: expansion tank 
Brake fuid reservoir | 
Po eV! alt 
Wer steering fluid reso 


oll 
Screen washer fluid rese™ 
Battery 


Engine oil level 


Before you start 

V Make sure that your car is on level ground. 

v Check the oil level before the car is driven, 
Or at least 5 minutes after the engine has been 
switched off. 


GW) /f the oil is checked 
immediately after driving the 
vehicle, some of the oil will 
remain in the upper engine 

components, resulting in an inaccurate 

reading on the dipstick! 


The correct oil 

Modern engines place great demands on their 
Oil. It is very important that the correct oil for 
your car is used (See “Lubricants and fluids") 


Car Care 

@ If you have to add oil frequently, you should 
check whether you have any oil leaks. Place 
Some clean paper under the car overnight, 
and check for stains in the morning. If there 
are no leaks, the engine may be burning oil 
(see “Fault Finding”). 


® Always maintain the level between the 
upper and lower dipstick marks (see photo 3). 
If the level is too low severe engine damage 
May occur. Oil seal failure may result if the 
Sngine is overfilled by adding too much oil. 


Coolant level 


Warning: DO NOT attempt to 
remove the radiator pressure 
cap when the engine is hot, as 
there is a very great risk of 
scalding. Do not leave open 
Containers of coolant about, as 
it is poisonous. 


The coolant level varies with the temp- 
&rature of the engine. When the engine is 
Cold, the coolant level should be between 


the FULL and LOW marks. 


1 The dipstick top is often brightly coloured 

for easy identification (see “Underbonnet 

check points” on page 0°10 for exact 
location). Withdraw the dipstick. 


2 Using a clean rag or paper towel remove 
all oil from the dipstick. Insert the clean 

dipstick into the tube as far as it will go, 
then withdraw it again. 


Note the oil level on the end of the 
dipstick, which should be between the 
upper (F) mark and lower (L) mark. 
Approximately 1.0 litre of oil will raise the leve 
from the lower mark to the upper mark. 


Car Care 

@ With a sealed-type cooling system, adding 
coolant should not be necessary on a regular 
basis. If frequent topping-up is required, it is 
likely there is a leak, Check the radiator, all 
hoses and joint faces for signs of staining or 
wetness, and rectify as necessary. 


If topping-up is necessary, wait until the 
2 engine is cold then remove the expansion 
tank cap. The expansion tank is not 
pressurised since the pressure cap is located 
in the top of the radiator, however the system 
should be topped up with the engine cold. 


Oil is added: through the filler cap. 

Unscrew the cap and top-up the level; a 

funnel may help to reduce spillage. Add 
the oil slowly, checking the level on the dipstick 
often. Don't overfill (see “Car Care” left). 


@ It is important that antifreeze is used in the 
cooling system all year round, not just during 
the winter months. Don't top-up with water 
alone, as the antifreeze will become too 
diluted. 


A aN 
ton > 


a 


3 Add a mixture of water and antifreeze to 
the expansion tank until the Coolant level 
is up to the FULL level mark, then refit the 

cap. 


o-12 Weekly checks 
Clutch fluid level 


A 


Warning: 

@ Brake fluid can harm your 
eyes and damage Painted 
Surfaces, so use extreme 
caution when handling and 
Pouring it, 

@ Do not use fluid that has 
been Standing open for some 
time, as it absorbs Moisture 
from the air. 1 
® Donot mix different types of 


fluid; mixing can cause damage 
to the system 


Wiss) ° Make sure that your car is 


on level ground, 
HINT, ° The fluid level in the 


reservoir will drop Slightly but 
the fluid leve} must never be allowed to 
drop below the 


© system, which should be 
ediately, 


A 


MAMAS) * Make sure that your car is 
on level ground, 
The lui 
resi 
the brake pa 
level mus; 


below the “min» mark, 


Safety First! 
@ lf th oir requires repeated topping- 

N indication of @ fluid leak 

the system, which should be 
mmediately, 
aera is Suspected, the car Should not be 
checked Not © braking system has been 
ats concemen.” ‘ake any risks where brakes 


The MAX and 
the clutch fluid resery 
fluid level Must be 
the MAX 


level mark, 


Nm 


q 


Oir filler nec 


Kept within 5.9 


AA 


larks are indicated on 


k. The 
mm of 


; re, 

2 If topping-up is necessary, first WIP 
Clean the area around the filler oa ig 
Prevent dirt entering the hydr 
System, 


C il 
4 Carefully ada fluid, taking care not t fi 
tonto the Surrounding components: 
ow the specified fluid, After topping ig 
Wipe COTeCt level, Securely refit the a pet 
float in 4. 0¥ SPilt fluid. Note the special 
atin the filler neck, 


’ - z ipe 
; 1h9-up 'S Necessary, first WIP 
2rea around the filler cap 
m,_t€Ntering the hydraulic 


ill 

sp! 
i 2 su fluid, taking care not t© Eo 
és e Surrounding component. 
aun CHied fluid; mixing differ fet 
R oe lamage to the system velit 
aNd wj,° Crect level, securely 


Off any spilt fluid. 


Power steering fluid level 


Before you start: 
Vv Park the vehicle on level ground, 


WV Set the steering wheel straight-ahead. 
VY The engine should be turned off. 


1 ines, the power steering fluid 

re Ml is located behind the a 
€nd of the engine. Wipe clean the area eet 
the reservoir filler neck and unscrew the filler 
Cap/dipstick from the reservoir. 


For the check ‘ to be 
HENNES accurate, the steering must 
MINT not be turned once the 


engine has been stopped. 


Weekly checks oeis 


Safety First! ve 

@ The need for frequent topping-up indicates 
a leak, which should be investigated 
immediately. 


ipsti ith the 
ipe clean the dipstick (models wi the 
Ae and 7A-FE engines) then refit it 
i i he engine is 

nd remove it again. When tt 
‘old ie fluid level should be within the COLD 
Farce Gnitha dipatiols iftitls het ie level 
arould be within the HOT range on the 

dipstick. 


4 On models with the 3S-FE and aes 
Engines, the reservoir is located on i: 
right-hand side of the ate 

compartment behind the washer flui 

"eservoir, 


Screen washer 
fluid level 


Screenwash additives not only keep ie 
Winscreen clean during foul weather, they al : 
Prevent the washer system freezing in a ‘ 
Weather - which is when you are likely to pat 
Sst. Don't top up using plain water as 
poreenwash will become too diluted, and wi 
"S€Ze during cold weather. 

taining On no account che 

Coolant antifreeze in the was re 

system - this could discolour 
damage paintwork. 


oe a 

Is with the 8S-FE and 3S-GE 

5 hea level marks are on the side 

of the power steering fluid reservoir, and 

the fluid level can be seen through sie 

lucent body. With the engine cold, the 

trans! el should be within the COLD range on 

the een if it is hot the level should be 
within the HOT range. 


: yee 
i ing fluid 
When topping-up the power steering 
3 level (models with the 4A-FE and 7A-FE 
engines), use the specified type of fluid 
and do not overfill the reservoir. When the 
level is correct, securely refit the cap. 


lf topping-up is necessary (models with 
6) the 3S-FE and 3S-GE engines), first wipe 

clean the area around the filler cap to 
prevent dirt entering the hydraulic system, 
then unscrew and remove the cap. Use the 
specified type of fluid and do not overfill the 
reservoir. When the level is correct, screw on 
the cap securely. 


oN 


er fluid reservoir is 

4 he ee anit side of the 

locate) compartment. The fluid level can 

aera is the reservoir body. If 
area is necessary, open the cap. 


When topping-up the reservoir, add a 
2 screenwash additive in the quantities 
recommended on the bottle, 


Tyre condition and pressure 


It is very important that tyres are in good 


the tyre has 
Correct pressure - having 


that its point of 


rotating" th 
more even wear. 
completely effective, you may have the 
expense of replacing all four tyres at once! 
Remove any nails or stones embedded in the 
tread before they penetrate the tyre to Cause 
deflation. if removal of a nail does reveal that 


may result in 
if this is 


(wear ©n both Sides) 


(wear on 
Suspension Parts 
Ng 


been Punctured, refi 
Penetration ig 
an, 


New t 


ot 
fitted, but it may become necessary eno? 
balance them as they wear, or if eet fall oft 
(eights fitted to the wheel rim shoul voklys 3 
‘)alanced tyres will wear more qu nent 
Will the Steering and suspension cone b 
eel imbalance is normally sign” oed 


©. Wheel balancing should 
tyre dealer or garage. 


3 Tyre Pressure Check olf wi 
the peck the tyre pressures regula’? ty 


; ao 
S old. Do not adjust icle mh 
ses ™Mediately after the Ve" 8 
Sd, or an inaccurate setting 


e 
they 
yres should be balanced when e 


May Wear unevenly en 
Snment, Most tyre 3 
Check and adjust 
"tracking" for a mo! 
®r or castor 
~ Suspension parts 

"9 Suspension 
W suspension parts 
Whe, 


(or 


pic! 


t 
8 ya 


Check the condition of the wiper naaoal 
1 if they are cracked or show any ie 4 
deterioration, or if the glass swept ime 
Smeared, renew them. Wiper blades s| 
be renewed annually. 


Battery 


Caution: Before carrying out any wong mae 
vehicle battery, read the precautions " 
"Safety first" at the start of this manual. coal 
Y Make sure that the battery tray is ae ht 
Condition, and that the clamp is dthe 
Corrosion on the tray, retaining Glee slain 
battery itself can be removed with a ibd all 
Of water and baking soda. Thoroughly f bi 
Cleaned areas with water. Any tapes ty 
damaged by corrosion should a 

With a zinc-based primer, then painted. three 
¥ Periodically (approximately sitoniot the 
Months), check the eiiniee gnettion 

battery ag described in Chapter 5A. i 

vif the battery is flat, and you need bets 
Start your vehicle, see Roadside Repairs. 


Re AVA : 
Battery corrosion can be a we 
minimum by applying a aye ae 
Petroleum jelly to the clamp: 


ten Minals after they are reconnected. 


it iper blade. pull 

emove a windscreen wiper Du 

2 Vel fully away from the screen until it 

locks. Swivel the blade through 90 , and 

depress the locking tab with a screwdriver or 
your fingers. 


i hooked 
lide the wiper blade out of the 
3 a of the arm, then feed the arm 
through the hole in the blade. 


Fi i front left- 
tery is located in the 
hasiaee of the engine compartment. 
2 ae exterior of the battery should be 
i Miss periodically for damage such as a 
cracked case or cover, 


le tightness of the battery 
2 ote i Drones good electrical 
connections. You should not be able to 
move them. Also check each cable (B) for 
cracks and frayed conductors, 


rrosl ite, fluffy deposits) is 
t te ie cabins from the 
eke Ho clean them with a smal 
prs then refit them. Automotive stores 
Cale es for cleaning the battery post... 
se 


4 . +. as well as the battery cable clamps 


Bulbs and fuses 


¥ Check all external lights and the horn. 
Refer to the a 


ter 12 for detai 


Security, 
found to be inoperative, 


Ifa single indicator |i 


ae \ 
ght, stop light or 
headlight h 


, itis likely that a bulb 
need to be replaced, 
details. If bot 


Pressures with 1 to 4 Passengers’: 
175/70R14 tyres 


T85/65R14 86H tyrog 


Pressures With full lo 
175/70R14 tyres 
185/65R14 


ad*; 


S apply on) 
Manufacturer or 


v Visually check 
connectors 


SS@S and re 
and for Signs of Chafi 


ur 

WAGES) 'f you need to check Hes 

brake lights and indlea of 

unaided, back up to a a the 

i A garage door and Oe antl 
'Ng or da ‘ lights. The reflected light should S 


ey are Working properly. 


all acces, 
 harnesse, 


aaa the 

lace a fuse, pull it out sir se 
y tWeezers provided, and fi ‘af 12h 
© Correct rating (see Coe at ol 
OWS again, it is important 14 je 


: c' 
Complete checking PIO 
Pter 42, 


Lubricants and fluids 0-17 
a a 


Lubricants and fluids 


Lubricant type/specification reap i 
Multigrade engine oil, viscosity SAE 15W/40, 
r better ae 

i Hata Aen QS, Hypergrade Plus, Hypergrade or 10W/40 Moto ) 
Duc , Qs, 
eta glycol-based antifreeze and soft water 
(Duckhams Antifreeze and Summer Coolant) 
Hydraulic fluid to SAE J1703F or DOT 4 7 

Duckhams Universal Brake and Clutch Flui ) Aas 
: poid gear oil, viscosity SAE 75W/90 gear oil to 

y a 
(Duckhams Hypoid 75W/90S) be, cae 
Dexron type Il automatic transmission fluid ( 

‘e 

i-Matic) 

Duckhams Uni 
' draulic fluid to SAE J1703F or DOT 4 ¥ 

' ickhams Universal Brake and Clutch Flul ) 
aaa type Il automatic transmission fluid (ATF) 

‘ . 
(Duckhams Uni-Matic) 


Component or system 


Cooling system 

Clutch system 

Manual gearbox 
Automatic transmission 
Braking system 


Power steering 


Choosing your engine oil 


Oils perform vital tasks in all bee 
'gher the engine's performance, the g ae 
© demand on lubricants to minimise bese 

Well as optimise power and econ ae 

Duckhams tailors lubricants to the de 

technical standards, meeting and excee 
© demands of all modern engines. 


HOW ENGINE OIL WORKS 


* Beating friction ba 
ithout oil, the surfaces inside oon a aekty 
ich rub together will heat, fuse and q aalal 

Cause Engine seizure. Oil, and its a aan 

Additives, forms a molecular barrier betw 


inimise heat 

Moving Parts, to stop wear and minimise he 
Uild-up, 

2, : 

S Of Up to 10 


sf Cooling hot spots hat 
i | -ba: 
Pressures a4 , Ph and me Sil cools parts that the engine's water 
at highey Spee Y Van, ; 
S, 


; tion 

“Oolant Cannot reach, bathing the SN ae 

Chamber and pistons, where byte ‘a 
®xceed 1000°C. The oil assis 


IY if 
, Consul Other Make Ce /30 


ei? 
OF type x with th 
e's hangpee 'S fitted; check Jr. 


lel. 
9k or your Toyota 424 


Vehigy 


ine cooling 

ing the heat to the engine 

pata in the oil is also lost by air flow 
system. 


i ili i ler. 
any auxiliary oil coo! P 
mp, and via 
over the su 


ing the inner engine 

: et aia combustion by-products 
oll Waele rbon) on pistons and cylinders, 
ee og them to the oil filter, and holding 
reliant articles in suspension until they 
we rae ie by an oil change. Duckhams 
are jae been extensive tests in the laboratory, 
oils un' 


and on the road. 


Note: It is 
antisocial and 
illegal to dump oil 
down the drain. 
To find the 
location of your 
local oil recycling 
bank, call this 
number free. 


Engine oil types 


i oils are the “traditional” oils, 
ray suited to older engines and cars not 
used in harsh conditions. ee 
Hypergrade Plus and Hypergrade are wel 
suited for use in most popular family Cars. 
Diesel oils such as Duckhams Diesel are 
specially formulated for Diese} engines, 
including turbocharged models and 4x4s, { 
Synthetic oils are the State-of-the-art in 
lubricants, offering ultimate Protection, but at 
a fairly high price. One such is Duckhams Qs, 
for use in ultra-high Performance engines. 
Semi-synthetic oils offer high performance 
engine protection, but at less Cost than full 
synthetic oils. Duckhams QXR is an ideal choice 
for hot hatches and hard-driven cars, 


For help with technical 
queries on lubricants, 
call Duckhams Oils 

on 0181 290 8207 


Chapter 1 
Routine maintenance and servicing 


x filter element check and clean Mendes eee eet 
"filter element renewal Hose and fluid take check A. 
in remote control battery renewal Idle speed and mixture check 
nen’ transmission fluid level check .. Intensive maintenance 
a eon, drivebelt(s) check and renewal . . Introduction 
Sy es electrolyte level check ... - Manual transmission oil level check 

osion check Rear brake shoe check 
Road test 
Roadwheel nut tightness check . 
Seat belt check 
Spark plug and ignition system check 
Spark plug renewal 
Steering, suspension and roadwheel check ... 
Timing belt renewal 
Transmission oil/fluid renewal 
BRS Valve clearance check and adjustment 
Seas loss system check . Wheel alignment check . 
Fuel f St system check Washer jet adjustment 
ilter renewal 


Degrees of difficulty 


Ea it ; e 2 F Fairly difficult, | Difficutt, suitable for $s | Very difficult, 

novice wie i. f aie a x suitable for competent & | experienced DIY | suitable for expert DIY 
, © or i mechanic ~ q 

®xperience some experience x DIY mechanic ~ ! & | OF Professional 


Lubricants and fluids 
Capacities 


Engine oil 


Manual transmission models 
Automatic transmission model: 
1998 cc (8S-GE) engines 
Cooling system 
1587 co (4A-FE) engines ..., 
1762 cc (7A-FE) engines 


1998 cc (8S-FE) engines: 


Manual transmission models 
Automatic transmission model 
1998 ce (8S-GE) engines 
Transmission 
Manual transmission 
Automatic transmission: 


Drain and refill (approximate) 
From dry: 


4A-FE engine models: 
A240E transmissions , . 
A245E transmissions . , 
3S-FE engine models 
Fuel tank 
All models 


Oil filter 


Valve Clearances (cold engine): 
4A-FE and 7A-FE engines 
3S-FE engines 


38S-GE €ngines 


Cooling system 
Antifreeze mixture: 
28% antifreeze 


Fuel system 
Air filter element 
Fuel filter 


Idle speed* 
4A-FE engines; 


Manual transmission Models 
Automatic trans! 


Refer to Page 0°17 of 


Excluding filter 
2.8 itres 
3.5 litres 


4.2 itres 
4.1 litres 
4.0 itres 


5.4 litres 
56 litres 


6.5 litras 
86 litras 
6.6 litres 


26 litres 


3.1 litres 
7.2 litres 


78 litres 
8.0 litres 


“Weekly checks” 


Including filter 
3.0 litres 
3.7 litres 


4.6 litres 
4.5 litres 
4.5 litres 


Exhaust 

0.25 to 0.35 mm 
0.28 to 0.38 mm 
9.20 to 0.30 mm 


Servicing specifications 13 


wa: Refer to Chapter 5B Electrode gap 
hale system Champion type 
Ignition timing 
Spark plugs’: ore 
1587 cc (4A-FE) engines: 


1.4mm 
RC7YCC4 * on 
RC87PYX (Platinum tipped) Fi 
Conventional engines 
Lean-burn engines 


RC87PYxX (Platinum tipped) oA Wad 
! RC6YCC : 
1762 cc (7A-FE) engines SS 
1998 cc (3S-FE and 3S-GE) engines . 


imum ; 
ons hl BT sarin ternative types are used, refer to their 
mm ic ark Plug. Where altern: 
Spark plug HT lead resistances d blectiode gaps is as recommended by Champion Sp 
‘mi and el 
“Information on spark plug types 


manufacturer's recommendations. 


Brakes 
Brake pad lining minimum thickness ca ee 
Brake shoe friction material minimum 
Handbrake lever travel : : 
Front brake disc minimum thickness: 
All except 3S-FE engine models 
3S-FE engine models ; 
Rear brake disc minimum thickness 


Refer to page 0°16 of “Weekly checks” 
Tyre pressures 


Auxiliary drivebelt deflection we 
4A-FE and 7A-FE engines: ; it 8.5 to 9.5mm 
Alternator/water pump drivebelt bolt 6.0 to 8.0 mm 
Air conditioning compressor drivebe 
Power steering pump drivebelt 13.0 to 17.0 mm 
3S-FE engine: .» 9,0 to 11.0 mm 
Alternator drivebelt ivebelt 10.0 to 13.0 mm 
Alternator/air conditioning compressor drive .s ’ 
Power steering pump drivebelt 12.0 to 18.0 mm 
~GE engine: 10.0 to 13.0 mm 
Alternator drivebelt eae 13.0 to 16.0 mm 
Power steering pump drivebe ivebelt 
Aieneer ar eeriehtrlig compressor drivel Nm 
; 103 
Torque wrench settings 


18 
Roadwheel nuts 34 
49 
Wie 
54 


4A-FE and 7A-FE engines 
S-FE and 38-GE engines 


| | Maintenance - component location 1s 
14 Toyota Carina E maintenance Schedule 


a petaeinitie cece are often. We encourage frequent maintenance, year, the Service time/mileage intervals "a | : del with manual transmission 

not the dealer, will be carrying out the work. S the ici extended by the manufacturer to the et: | t iew of a 1 6 litre 4A-FE engine moael Wl 

These are the minimum maintenance intervals ann ; cle. shown in this schedule, Although ivelys Underbonne vie ‘ i 

recommended by us for vehicles driven daily. i i intervals can be applied retrospect im - — Engine oll filler cap 

=r aT ome leg ween : u Aree of earlier vehicles ee the | ~) il . Engine oil dipstick 
4 iscre che Hi ith 4 

Perform some of these Procedures more y one ome ee supplied will 


< oy Oil filter 
a | aR i : Tae | i ae | Brake master cylinder fluid 
P the vehicle, a z m “i ’ j 4 iy ban { oir 
Every 250 miles (400 km) BVA ieee , ; ia apy — eats 
LI] Refer to “Weekly checks” 19 'y 18 000 miles (80 000 km) oF Nas \ i SN) and relay box 
months - Whi firs ; hat ralhy f } aor Alternator 
: P ichever comes fi Pe ; ' 
Every 4500 miles (7500 km) or fj ee to ie items listeq above, carry out the following: ith % Coolant expansion tank 
6 months - whichever comes first latin © SPark plugs, except engines fitted 
Note: Frequent oi! and filter ch, 0 


Windscreen/tailgate washer 
fluid reservoir 
| anges are good for the engine, wy, R Spark plugs (Section 31) 
recommend changing the oil at the mileage specified es 


“g Suspension strut upper 
; hi ve! (Section ountin 
twice a year if the mileage covered is less. 72; OF at least Renew he ai er ela’ * 22) : in iH : housini 
tg ich : 5 ment* (Section 33) ed | 10 Air cleaner housing 
O Renew the engine oil and filter (Section 3) itiong SMed more frequently if the vehicle is UT as, 


ag = aan: [a pee (Os 11 Clutch master cylinder fluid 
tions ( Owing a trailer, repeated short distan Bs a i, } lutch m 
Every 9000 miles (15 000 km) or 


“i 5 a reservoir 
h j Hl " y 12 Ignition HT coil 
6 months ~ whichever comes first Very 24 aiehe.' bag epee 
J Check manual transmission Oil level i mo ) “fetih y t | 
Check automatic transmission fluid eae ‘) = aad nths . 


14 Distributor 
; evel i he items jj 
Check engine coolant strength (Section ecto 5) Rene z MS listed abo 


y A Dap { = *| 15 Exhaust gas lean mixture 
ngs , ; “ “ sensor 
bra © flui Se ae owns y . oc kasere ty Road 16 Radiator pressure cap 
Check the condition of the auxiliary dri Uid (Section 34 Fh “I . AU | 4 Pre 
Che slethe tnecessary (Section 7, be PA < —— tor 17 Power steering pump 
eck the idle Speed and CO Content (Sect; “4 . : 4 
als eCtion ¢ 
Check ne rape Geculy Every 36 ggg miles ) 
S emissi citi , 
valve (Section 10) °N control cheoie CD Che” the items ees (60 000 km 
ie ; 


Clean the air filter element (Section 41) mea Si Cat Out th following, 
Hose and fluid leak check 


ans ; 
enew Ssio id* 35) Sadat 
| (Section 12) 2 the eNgine ¢ a at fluid (Section if — Engine oil filler cap 
Check and adjust the brake pedal (Section 4 Sere Cone ed more (Section 36) iije 15. Use = ' Engine oll dipstick 
Check the brake Vacuum servo unit ection» tio a (ie towing paaeebty if the yen ne — ; oe supe ager am) rat hte 
Check and adjust the handbrake (Section 15 i i Mires Ni 5 gy ee “sabia Brake master cylinder fluid 
proc the front and (Where applicable) rea aI Cae: Se OMIT, a 7 reservoir 
ire S and discs and renew if Necessary” (Seqq ry 5 ) ' ; - b Enoinalcompartnent iss 
Ape the rear brake shoes and drums* e I 4 000 mil | Sl ‘ Pe z ae ; and relay box 
Check he syst system (Section 18 . 020.000 km) I el du. 7 4 BO © Aterator 
for conditi Q Suspension components Adjust above, carry out the following: 37) Hat ae) : f Coolant expansion tank 
Ch on and security* ( ) the ecl Sect! a , ‘ Windscreen/tailgate washer 
aie Aaron of the sruances i , : fluid reservoir 
a i _¥ Suspension strut upper 
1 3 009 , 4 J i re Talal apar RP ; a j mounting 
Nuts (Section 2 tLe it Miles (1 05 000 km) Ste 7 Ae 7 . | 10 Air cleaner housing 
W the Spar bove ca wing? f ‘ee aad F 11 Automatic transmission 
lipped PlUgs, ena Out the follo h » C= "yy a ; | _ fluid level dipstick 
Plugs eS fitted wit 12 EGR valve and modulator 


Ltt I 


OOU 


L 
a 


OOD 


s Or and bonnet hinges 
Adjust the washer jets (Section 26) 


; lUgs only (Section 31) 
Check the condition, Operation and SEOUrty of ay O belt ( es a 


DOU oO 


ect 13 Battery ae 
Seat belts (Section 27) | 714 Distributor (with internal 
Ae i body for corrosion (Section 28 i iW he amet le BG : : ok 15 Everette 
a eons : ie hale In the alarm remote COntro| hs vy ig aa a , reservoir 
sig any out 4 road test (Section 30) . ‘ a NE Sk t : 16 Radiator pressure cap 
Severe Conant ae more frequently if the ye ile islyaen, ; : I ; are ~ 17 Ignition igniter module 
dusty conditions eto), 8 NIN Tepeated shor distance 


UO 


Maintenance - component location 1-7 


; i matic transmission 
Front underbody view of a 2.0 litre 3S-FE engine model with auto 
Engine oil filler cap 
Engine oil dipstick 
Oil filter 
Brake master cylinder fluid 
reservoir 
Engine compartment fuse 
and relay box 
Alternator fl 
ft 
Coolant expansion tank | : piel track rod 
Los Pa yy Fe sali he "| 9 Front suspension lower arm 
9 Suspension strut upper - Y ; : oe. ote i Fi } — a 10 Exhaust front downpipe 
mounting F pl : y q 4 / ; { eee ee nd 11 Exhaust system 
0 Aj ‘ y : ad {D> ee be r o =e) intermediate section 
10 Air cleaner housing i] at ; - 1 | 4 | "4 | 12 Front suspension subframe 
11 Clutch master cylinder fluid f ‘ : 1 " < 7 Ne 
reservoir ‘ p iret ae me “ES & |e “ : Poke, hy 7 BS 13 Engine/transmission 
12 Ignition HT coil Roe Y hy it By Wee : ‘ ee \ We - ‘f longitudinal crossmember 
13 Battery S : . Bi > A> : , ag 
14 Radiator pressure cap m . i 


Radiator bottom hose 
Cooling fan temperature 
switch 

Radiator 

Automatic transmission 
fluid cooler hoses 

Sump drain plug 
Automatic transmission 
fluid drain plug 


- SE Spare wheel well 
Sump drain plug : is9 = ! We 2 Fuel tank filler hose 
Alternator ih = 6 | Pe Rear suspension lower arms 
Exhaust front downpipe } i a se J j Rear suspension strut/shock 
Exhaust gas sensor ri Hers = 5 ae BA { ey : Ss aabsorber 
Radiator bottom hose j ak ; ))\ | = el: SA. : ~ ‘mao Handbrake cables 
Manual transmission — ‘ 7 . » > f " < : i f Rear suspension radius rod 
Steering track rod ee ig ; \ ’ Ly | ea ote Y My AN q . _ al ra i, Exhaust tailpipe and silencer 
Front suspension lower arm } wf 2) OO |} A ee ; 2 > S ee ey : Exhaust heat shield 
Front suspension subframe ia PPD ’ ; f Ly ¥ Y \ om * ‘ ay. Fuel tank 
0 Engine compartment | f Sat } ai i Ne am i ; oR. ea9 2 te t 
longitudinal member : A : alee h ay : J F a fey 
11 Driveshaft i j a i 
12 Exhaust system 
intermediate section 


1 Introduction 


1 This Chapter is designed to help the home 
mechanic maintain his/her vehicle for Safety, 
economy, long life and Peak performance, 
2The Chapter contains a master 
maintenance schedule, and Sections dealing 
specifically with each task in the schedule, 
Visual checks, adjustments, component 
renewal and other helpful items are included. 
Refer to the accompanying illustrations of the 
engine compartment and the underside of the 


vehicle for the locations of the various 
components. 


3 Servicing your vehicle 
the mileage/time maintenar 
following Sections will 
maintenance Programme, 
in a long and reliable sei 


in accordance with 
nce schedule and the 
Provide a Planned 
which should result 
rvice life. This is a 
maintaining some 


step in 
Programme is to Prepare 


1 Frequent oil and fil 


- iter changes are 
important 


Premature engine we; 


ar. 
2 Before startin 


engine oil s| 
as it will drain better, 
sludge will be removed with it. Ta 
however, not to touch the exhaus: 
other hot parts of th 


1M, from the ti 
Foutine maj 


ine, 
improve the performance of the ba 
May prove a waste of time and ora frst 
extensive overhaul work is carrie thos? 
4 The following operations are "ace 
Often required to improve the Re 
4 generally poor-running engine: 


Primary operations 


a) Clean, inspect and test heey an 
(‘Weekly checks", Section 
Chapter 5A). ids 

b) Cheek all the engine-related 1 fe 
(‘Weekly checks”). sion off 

©) Check the condition and tens’ 
auxiliary drivebelts (Section Ty 31) 9 

0) Renew the spark plugs abe? seat? fd 

®) Inspect the ignition HT lea Tver 8 

9 Check the condition of the 4 
renew if necessary (Section 

9) Check the tuel filter (Section 

h) Check the condition of all h 112): gt 

Check for fluid leaks (Section jon @ 

9 Check the exhaust gas ems 

tion 8). 

5 If the —_ operations do He 

Sffective, carry out the follow! 

Perations: 


ately! 


32) 
ses alt 


if i) 
t roo" 


Secondary operations oration 
All items listed under Primary 0? v 
© following: one?! 
@) Check the charging systeM” “nap 
2} Check the ignition system (Orga 
©) Check the fuel system (ener (gee! 
New the ignition HT lea 

and Chapter 5B), 


Crainin, 


e HaY 
Rerove the plug completely (6° gral” 
ScOVer the Sealing ring from 


"leases, Move it away 


inte OF oil issuing from 
° the container, not UP 


aM} 


3.7 Oil filter on the 3S-FE engines 


5 Allow some time for the oil to drain, noting 
that it may be necessary to reposition the 
Container as the oil flow slows to a trickle. / 
6 After all the oil has drained, wipe the drain 
Plug and the sealing washer with a clean rag. 
Examine the condition of the sealing washer 
renew it if it shows signs of scoring or oie 
damage which may prevent an oil-tight seal. 
Clean the area around the drain plug alg 
and refit the plug complete with the — 
Tighten the plug securely - preferably to 
Specified torque, using a torque wrench. pat 
7 The oil filter is located at the front rig ih 
hand side of the cylinder block - ei 
Most easily obtained through the top o 
engine compartment (see illustration). 

8 Move the container under the oil filter. 

9 Use an oil filter removal tool (if required) te 
Slacken the filter initially, then unscrew it yy 
hand the rest of the way (see a act 
Empty the oil from the old filter into the 
Container. ay 

10 Use a clean rag to remove all oil, dirt sie 
Sludge from the filter sealing area on i 
Engine. Check the old filter to make sure t le 
the rubber sealing ring has not stuck to t! 
engine. If it has, carefully remove it. 


- 


dss 


3.9 Using a chain strap to remove the oil 
, filter (4A-FE engines) 


a light coating of clean engine oil to 
is he ring on the new filter, then ret 
the filter into position on the engine. Lig y 
tighten the filter until its sealing ring pes S 
the block, then tighten it through a further 
two-thirds of a turn (see ee - 
42 Remove the old oil and all tools nse 
under the vehicle es if applicable, lower 

i round. 
eel Waeane through the filler in the 
camshaft cover, using the correct grade ae 
f oil (refer to “Weekly checks” for detai Is 
Age ing-up). Pour in half the specified 
Sat of oil first, then wait a few minutes bt 
rs oil to drain into the sump. Continue to ad 
oil, a small quantity at a time, until the level is 
; to the lower mark on the dipstick. Adding a 
‘ane? 1.0 litre will bring the level up to the 
upper mark on the dipstick. ek 
414 Start the engine and run it for nh 
inutes, while checking for leaks aroun 
ail ilter seal and the sump drain plug. Note 
oe here may be a delay of a few seconds 
tah the low oil pressure warning light goes 
pad n the engine is first started, as the oil 
eu me through the new oil filter and the 
Sache oil galleries before the pressure builds 


ight i lean engine 
3.11a Apply a light coating of c’ e 
oil to the sealing ring on the new filter 


3.11b Screw on the new filter by hand 


up. Do not run the engine above idle speed 
while the warning light is on. : ; 

15 Stop the engine, and wait a few minutes 
for the oil to settle in the sump once more. 
With the new oil circulated and the filter now 
completely full, recheck the level on the 
dipstick, and add more oil as necessary. ; 
16 Dispose of the used engine oil Safely, with 
reference to General repair procedures in the 
Reference Section at the end of this manual. 


Every 9000 miles (15 000 km) or 6 months 


4 Manual transmission oil level NN 
check x 


aN 


1 Park the car on a level surface. The oil level 
Must be checked before the car is driven, or 
at least 5 minutes after the engine has been 
SWitched off, If the oil is checked iegmelate 
®t driving the car, some of the oll wi 
Main distributed around the transmission 
Ponents, resulting in an inaccurate ee 
"sading, To improve access, position the cal 
over n inspection pit, or raise the car off the 
8tound and position it on axle stands, making 
38 the vehicle remains level to the ground. 
Pe clean the area around the filler/level 
Plug, Which is on the front face of the 
ui ‘smission, Unscrew the plug and clean t 
(See illustration). ; " 
i ®ck the oil level with your finger, or by 
USerting a home-made dipstick made from ; 
Short length of wire bent to shape. The oi 


o more than 5.0 mm below 
level Se Gaerte filler/level hole. A certain 
{he ree oil may have gathered behind the 
ame ‘ lug and will often trickle out when 
filler/leve Lett this does not necessarily 
I ie Fecthat the level is correct. To ensure 
fea art level is established, wait until the 
that 


initial trickle has stopped, then add oil as 
necessary until a trickle of new oil can be seen 
emerging. The level will be correct when the 
flow ceases; use only good-quality oil of the 
specified type (see illustration). 

4 On completion refit the filler/level plug and 
tighten to the specified torque. 


: y 


i efi | plug from 
wing the filler/leve plus 
ae aeoht face of the transmission 


4.3 Topping-up the manual trans 


mission 
oil level 


IN 


5.4 Withdraw the automatic transmission 
fluid dipstick from its tube 


5 Automatic transmission flui 
level check a N 
RN 


matic transmission fluid 
aintained. Low fluid level 

or loss of drive, while 
‘oaming, loss of fluid and 


1 The level of the auto: 
should be Carefully m 
can lead to slipping 
Overfilling can cause f 
transmission damage. 

2 The transmission flui 


id level shoul 
checked when the trai movenlyibe 


1 nsmission is hot (at its 
normal Operating temperature). If the Vehic| 
has just been driven over 10 miles (15 miles in 
a cold climate), and the fluid temperature i 
160 to 175°F, the transmission is hot, 4 
Caution: If the vehicle has just been rive 
for a long time at high speed or in ia 
traffic in hot Weather, or if it has he H 
pulling a trailer, an accurate fluid |e oa 
es cannot be obtained, In these 
circumstances, allo} i 

lta pi ean, the fluid to coo] down 
3 Park the vehicle on level grou 

handbrake, and Start the anaherWrie, vg 


engine is idling, depress th 

move the select te pe the. va 
Positions, begini ae 
4 With the e 


dipstick. 

5 Wipe the fluid from 
fag, and re-insert it in 
Cap seats. 


the dipstick with a ch 
; eal 
to the filler tube until the 


about five hours, 

room temperature, the fluid s 
the two notches either side 
Checking the level with th 
only be used for reference 


be checked 
7 \f th 


S near or below th 
appro d 
ae ies ae h, stop the engine, and 
tious fe led automatic transmission fluiq 
freee Ipstick tube, using a clean funnel 
ary (see illustration). It is important 


© fluid level j 
riate lower note 


5.6 Automatic tra 
Markings 9, 


Ins! 
n 


Miss 
the dip: 


ion fluid level 
© dipstick 


? ay Ay, q 
Me 
- mis 
5.7 Topping up the automatic bit 
fluid through the dipstick 


3 If the strength of the coolant is 
he coolant and refill with the corre 

as described in Section 36. yeren 
* Check the coolant level with '@ 
Weekly checks”, 


k 
7 Auxiliary drivebelt(s) ch 


and renewal 


| On 4A-FE and 7A-FE engine: a 
iH ebatts are fitted. The main Co 
Water pump and alterna’ iti 
hte shat pula Where air cond 
'd, the compressor is driven f 
drivebelt from the crankshaft PU 
act Steering is fitted, a secon? 
"es the pump from the water PY ings: 
On 88-FE and 38-GE ond elt 6, 
iilvebelts are fitted, The main dV pully at 
a). alternator from the crankshaft ond @ é 
illustration), On models with an th ie 
© Main drivebelt is longer 4" 
alten tioning compressor in 4 
ator. The power steering P oo 
Pulley, “Parate drivebelt from 
auscking the condition ° 
Mary drivebelts 


improved access t? 


ar 
ley 


Or 
Cri ide 
remart On the right-hand sid@ e 


washer fluid 

d in Chapter 12. 

ay be jacked up a iclé 
and th ds (see Jacking and em 
4 Us, taht-hand roadwheel ! 
a socket and extens!? 
Crangeyenkshatt pulley PO eng 
driven tt so that the entire '* 
driven, an be examine” 4, 
melts for cracks, split 
Patches heck also for sighs ?'; 
Renew, 4nd for separation 

the beit if worn or dam 


ine 
WTS Turning the en she) 
| Much easier move 
Plugs are '@ 
(Section 31). 


Sing 


5 If the condition of the belt is satisfactory, 
check the drivebelt tension as described 
below under the relevant sub-heading. 


Alternator drivebelt 
(4A-FE and 7A-FE engines) - _ 
removal, refitting and tensioning 


Removal 


6 If not already done, proceed as described 

in paragraph 3. 

7 Disconnect the battery negative (earth) lead 

(refer to Chapter 5A, Sections 1 and 3). 

8 Slacken the alternator upper pivot bolt, then 

ee the alternator lower adjusting lock 
colt, 

9 Back off the adjuster bolt (on the lower link 

bracket) to relieve the tension in the drivebelt, 

then slip the drivebelt from the pulleys. 

Refitting 


10 Fit the belt around the pulleys, ensuring 
that the belt is of the correct type if it is being 
renewed and is correctly engaged with the 
ribs on the pulley. Take up the slack in the belt 
by tightening the adjuster bolt. Tension the 
drivebelt as described in the following 
Paragraphs. 
€nsioning 


inf not already done, proceed as described 
toP2@graph 3, 
Correct tensioning of the drivebelt will 
ure that it has a long life. Beware, 
owever, Of overtightening, as this can cause 
52" in the alternator or water pump bearings. 
he belt tension is checked at the mid- 
between the alternator and water pump 
Son the upper belt run. Apply finger or 
driven Pressure by pressing down on the 
vebelt, and check that it deflects by the 
Sunt given in the Specifications (see 
Stration), 
ee adjust, with the upper pivot bolt and 
adiust adjusting lock bolt loose, turn the 
Chie €r bolt until the correct tension is 
iRegs Rotate the crankshaft a couple of 
tighte, (eCheck the tension, then securely 
adiusti both the alternator mounting pivot and 
1§ ,."9 lock bolts. 
remov, it the washer fluid reservoir, and where 
low ed refit the right-hand roadwheel and 
© Vehicle to the ground. 


ens 


Point 
Bulley 
t 


am 
illu: 


Pe 
“13 Checking the tension of the 
alternator drivebelt 
(4A-FE and 7A-FE engines) 


Every 9000 miles or 6 months 461: 


Alternator/air conditioning 
compressor drivebelt — 

(3S-FE and 3S-GE engines) - _ 
removal, refitting and tensioning 


Removal 

16 If not already done, proceed as described 
in paragraph 3. 

17 Disconnect the battery negative (earth) 
lead (refer to Chapter 5A, Sections 1 and 3). 
18 On 3S-FE engines (with or without air 
conditioning), slacken the alternator upper 
pivot bolt, then slacken the alternator lower 
adjusting lock bolt. Back off the adjuster bolt 
(on the alternator bracket) to relieve the 
tension in the drivebelt, then slip the drivebelt 
from the pulleys. : 
49 On 3S-GE engines (with or without air 
conditioning), loosen the idler pulley lock bolt 
then back off the adjuster bolt (on the idler 
pulley bracket) to relieve the tension in the 
drivebelt, and slip the drivebelt from the 
pulleys. Note that on models without air 
conditioning, the idler pulley is ribbed to take 
the inner surface of the drivebelt, however on 
models with air conditioning the idler pulley is 
smooth to take the outer surface of the 
drivebelt. 

Refitting 

20 Fit the belt around the pulleys, ensuring 
that the belt is of the correct type if it is being 
renewed, and is correctly engaged with the 
ribs on the pulley. Take up the slack in the belt 
by tightening the adjuster bolt. Tension the 
drivebelt as described in the following 


paragraphs. 
Tensioning 
21 If not already done, proceed as described 
De a yenalening of the drivebelt will 
a ure that it has a long life. Beware, 
on ver, of overtightening, as this can cause 
Wb the alternator/compressor bearings. 
poh belt tension is checked at the mid- 
ae A periee the alternator and crankshaft 
por s (except 3S-FE engines) or between 
aa be oa and air conditioning compressor 
(38-FE engines). Apply finger or thumb 
e by pressing on the drivebelt, and 
eager it deflects by the amount given in 
the So aka as the alternator or idler bolts 
rae aie adjuster bolt until the correct 
loose; ie aenteusel Rotate the crankshaft a 
ene of times, recheck the tension, then 
oauel * hten the alternator or idler bolts. 
eps fe washer fluid reservoir, and where 
25 ie refit the right-hand roadwheel and 
rem! 


lower the vehicle to the ground. 


] itioning 
Al Co cor drivebelt — 
(4A-FE and 7A-FE engines) 


26 If not already done, proceed as described 


in pee we alternator drivebelt as 
27 Re 


described earlier in this Section. 


28 Loosen the idler pulley bolt then back off 
the adjuster bolt (on the idler pulley bracket) 
to relieve the tension in the drivebelt, and slip 
the drivebelt from the pulleys. 


Refitting 

29 Fit the belt around the pulleys, ensuring 
that the belt is of the correct type if it is being 
renewed, and is correctly engaged with the 
ribs on the pulley. Take up the slack in the belt 
by tightening the adjuster bolt. Tension the 
drivebelt as described in the following 
paragraphs. 

Tensioning 


30 If not already done, proceed as described 
in paragraph 3. 

31 Correct tensioning of the drivebelt will 
ensure that it has a long life. Beware, however, 
of overtightening, as this can cause wear in the 
compressor bearings. 

32 The belt tension is checked at the mid- 
point between the compressor and crankshaft 
pulleys on the lower belt run. Apply finger or 
thumb pressure by pressing on the drivebelt, 
and check that it deflects by the amount given 
in the Specifications. 

33 To adjust, with the idler pulley bolt loose, 
turn the adjuster bolt until the correct tension 
is achieved. Rotate the crankshaft a couple of 
times, recheck the tension, then securely 
tighten the idler pulley bolt. 

34 Refit the washer fluid reservoir, and where 
removed refit the right-hand roadwheel and 
lower the vehicle to the ground. 


Power steering pump drivebelt 


35 If not already done, proceed as described 
in paragraph 3. 

36 Disconnect the battery negative (earth) lead 
(see Chapter 5A, Sections 1 and 3). On 4A-FE 
and 3S-GE engines, remove the alternator 
drivebelt as described earlier in this Section, 

37 Loosen the power steering pump pivot 
and adjuster lock bolts, then swivel the pump 
towards the engine and slip the drivebelt from 
the pulleys. 

Refitting 

38 Fit the belt around the Pulleys, ensuring 
that the belt is of the correct type if it is being 
renewed, and is correctly engaged with the 
ribs on the pulley. Take up the slack in the belt 
by swivelling the pump away from the engine. 
Tension the drivebelt as described in the 
following paragraphs. 


Tensioning 


39 If not already done, proceed as described 
in paragraph 3. 

40 Correct tensioning of the drivebelt will 
ensure that it has a long life. Beware, 
however, of overtightening, as this can cause 
wear in the power steering pump bearings. 

41 The belt tension is checked at the mid-point 
between the pulleys on the upper belt run. 
Apply finger or thumb pressure by Pressing on 
the drivebelt, and check that it deflects by the 
amount given in the Specifications, 


1 


1912 Every 9000 miles or 6 


42 To adjust, with the pump pivot bolt loose, 
swivel the pump away from the engine until 
the correct tension is achieved then tighten 
the adjuster lock bolt. Rotate the crankshaft a 
couple of times, then recheck the tension, 

43 Refit the washer fluid reservoir, and where 
removed refit the right-hand roadwheel and 
lower the vehicle to the ground. 


8 Idle speed and mixture 
check 


SS 
Ny 
N 


Note: A tachometer will be required to check 


the idle speed, and an exhaust gas analyser 
will be required to check the mixture, 
1 The following procedure is for checking the 
idle speed and mixture only. No adjustment is 
Possible, and if the settings are incorrect, a 
diagnostic check should be Carried out on the 
EFI system (see Chapter 4A and 4B). 
2 Before checking the idle 
Setting, always check first t 
a) Check that the ignition 
(Chapter 5B). 

b) Check that the Spark 
condition and correctly gapped (Sec- 
tions 9 and 31 of this 


chapter). 
¢) Check that the accelerator cable js 


correctly adjusted (Section 4A), 
) Check that the crankcase breather hoses 
are secure, with no leaks or kj 
teh kinks (Chap- 
) Check that the air clea 
clean and all air ducts 
(Section 11). 
f) Check that the exhaust 
condition (Section 18). 
g) If the engine is running very roughly, 
check the compression Pressures ae 
described in Chapter 2A, 
3 Turn off all electri 


Speed and mixture 
he following, 


timing is accurate 


Plugs are in goog 


ner filter element is 
Correctly fitteg 


system is in good 


Idle speed 
4 Connect a tachomet 
accordance with 
instructions. 
Caution: Consult a 
department before Connecting ce 
tachometer ~ some tachometers may b, 
incompatible with the types of lent e 
Systems used on these vehicles, on 
5 Run the engine to normal Perating te 
erature, then race the engine at 2500 renee 
aig 90 seconds. bas 
eck that the i iS withi i 
Given in the eng ae "mits 
7 Stop the engine and disconnect the 


&r to the 


engine j 
the Sine in 


Manufacturer's 


dealer Servi 


tachometer, 


9 Spark plu 


System ¢| 


9 and j 
heck 


months 


Ngine at 2500 
onds, 


Content is within 
\Cations, 


remove the exhaust 


Gnition 


g for so 


7 Check inside the end ee white to 


Corrosion, which will look like pack on, 
powder. Push the end fitting tight fit Or 
Spark plug, ensuring that it Is @ gain ng 
Plug. If not, remove the lead ii ont | 
pliers to carefully crimp the ae: 
inside the end fitting until it fits $ 

end of the spark plug. ire | 
8 Using a clean rag, wipe the or d 
the lead to remove any we 
grease. Once the lead is ne 
burns, cracks and other damag®: | 
the lead excessively, Nf 
lengthwise - the conducto! K 
break, able che? 

9 If an ohmmeter is availa tin mele 
resistance of the lead by apn compe io" 
across the ends of the lead ane “fic? 
the resistance given in the © tion. aif 
Refit the lead securely on rahe eat 

10 Check the remaining leads ay 
in the same way. ads a be f 
11 If new spark plug (HT) lee ecifi? 
Purchase a set for your 

Engine, 

12 Unscrew and remove thé 


insi? 


one 
ML) 


cd) 
K 


"staining screw where 
feMove the rotor arm {OW 
Shaft, and inspect it. It is 2 9° 
© Cap and rotor arm whe 
Plug (HT) leads are fitted: 
£8P, remove the leads fro™ 


@ time, and fit them to t 
®xact same location - do" 
FeMove all the leads from t 
Order Confusion may oc? r 
©NSure that the rotor arm | 
ento the distributor shaft, 4” 
*S retaining screw. Ensure al 
i! Position, then fit the ° 
'Shten its retaining screws 
Ignition timing check |, “0% 
* Having performed the pe ig q 


: in€ 
2 Sod idea to also check tai” 


Sfer to the procedures © 
ter 5p. 


i 


gt? 
10 Evaporative loss sy 
check 


1 Refe 
r 4B 
Wi to Chapter 


the and hoses are CO" 
© 8vaporative loss syst@ 


an 
rect 


” 
oft! i 4 


11 Air filter element check and 
clean 


1 Release the clips, then lift the cover from 
the air cleaner body and lift out the element 
(See illustrations), There is no need to 
disconnect the air duct or inlet air temperature 
Sensor wiring. 
2 Check that the element is not damaged, 
Oily or excessively dirty. ' 
3 To clean the element, blow from its 
Underside using compressed air then blow off 
ts upper surfaces. 

Refit the element using a reversal of the 
removal procedure, 


12 Hose and fluid leak check 


" Visually inspect the engine joint faces, 
9askets and seals for any signs of water or oil 
Saks, Pay particular attention to the areas 
“round the camshaft cover, cylinder head, oil 
filter ang sump joint faces. Bear in mind that, 
over a period of time, some very slight 
Seepage from these areas is to be expected = 
iat you are really looking for is any 
iidication of a serious leak (see Haynes 
Hint). Should a leak be found, renew the 
Offending gasket or oil seal by referring to the 
propriate Chapters in this manual. 


A leak in the cooling system will usually 
show up as white- or rust-coloured 


eposits on the area adjoining the leak. 


: AS 
11.1b ...and spring clips... 


2 Also check the security and condition of all 
the engine-related pipes and hoses. Ensure 
that all cable ties or securing clips are in place 
and in good condition. Clips which are broken 
or missing can lead to chafing of the hoses, 
pipes or wiring, which could cause more 
serious problems in the future. 
3 Carefully check the radiator hoses and 
heater hoses along their entire length. Renew 
any hose which is cracked, swollen or 
deteriorated. Cracks will show up better if the 
hose is squeezed. Pay close attention to the 
hose clips that secure the hoses to the 
cooling system components. Hose clips can 
pinch and puncture hoses, resulting in cooling 
aks. 
renter all the cooling system components 
(hoses, joint faces etc.) for leaks. Where any 
problems of this nature are found on system 
components, renew the component or gasket 
with reference to Chapter 3; 
5 Where applicable, inspect the automatic 
transmission fluid cooler hoses for leaks or 
Se oT anahiele raised, inspect the fuel 
tank and filler neck for punctures, cracks and 
damage. The connection between the 
pret eck and tank is especially critical. 
pi Anes a rubber filler neck or connecting 
se tl leak due to loose retaining clamps or 
i ber. 
Be a roheck all rubber hoses and metal 
fuel lines leading away from the fuel tank. 
k for loose connections, deteriorated 
ar crimped lines, and other damage. Pay 
ea r attention to the vent pipes and 
a ei shich often loop up around the filler 
pace oy can become blocked or crimped. 
a une lines to the front of the vehicle, 
pet inspecting them all the way. Renew 
damaged sections as necessary. Oe 
m within the engine compartment, 
Sa the security of all fuel hose attachments 
on unions, and inspect the fuel hoses 
He acu hoses for kinks, chafing and 
an 
cis alr check the condition of 
ia anhel steering fluid hoses and pipes. 
" ith the vehicle raised, check all brake 
avant pipes and hoses for deterioration 


and damage. 


re 


11.1¢ ... then lift the cover from the air 
cleaner body and remove the element 


13 Brake pedal check and 
adjustment 


Refer to the procedures in Chapter 9. 


14 Brake vacuum servo unit 
check 


Test the operation of the brake vacuum 
servo unit as follows. With the engine 
switched off, depress the footbrake four or 
five times to exhaust the vacuum, then hold 
the pedal depressed. Start the engine, and 
there should be a noticeable give in the brake 
pedal as vacuum builds up. Allow the engine 
to run for at least two minutes, and then 
switch it off. If the brake pedal is depressed 
again, it should be possible to detect a hiss 
from the servo as the pedal is depressed. 
After about four or five applications, no further 
hissing should be heard, and the pedal should 
feel considerably firmer. 


15 Handbrake check and 
adjustment 


In service, the handbrake should be fully 
applied within 4 to 7 clicks of the handbrake 
lever ratchet. On drum-brake models, the 
handbrake lever travel will normally be kept 
within these limits by the self-adjusting 
mechanism on the rear brake shoes. Periodic 
manual adjustment may be necessary 
however, to compensate for cable stretch, 
and this is carried out by means of the cable 
adjuster on the side of the handbrake lever. 
On disc-brake models, the handbrake shoes, 
located inside the rear brake disc/drum 
assemblies, must first be adjusted manually to 
compensate for lining wear, and then the 
handbrake cable can be adjusted by means of 
the adjuster on the handbrake lever, 
provide the specified lever trave| (ratchet 
clicks). Refer to Chapter 9 for the full 
adjustment procedure according to type. 


to 


1 
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16 Brake pad and disc check 


& 


Note: For detailed photographs of the brake 
system, refer to Chapter 9. " 
1 The work described in this Section should 
be carried out at the Specified intervals or 
whenever a defect is suspected in the braking 
system. Any of the following symptoms could 
indicate a potential brake system defect: 
a) The vehicle pulls to one side when the 
brake pedal is depressed. 
b) The brakes make Scrapin 
noises when applied, 
c) Brake pedal travel is excessive, 
) The brake fluid requires rep 
up. 
2 A thorough inspection 
confirm the thickness 
follows. 
3 Jack up the front or ri 
applicable, and support it on axle Stands (see 


Jacking and Vehicle Sy; 
! port). Wh 
brake pads are fitted, also jack up hence 
the vehicle and Support on axle stands. Ag 
4 For better access to the brake cali 

remove the wheels. ae 


igh the inspection 
check that the thi 


g or dragging 


eated topping- 


Should be made to 
of the linings, as 


ear of the vehicle, as 


6 If it is difficult to determi 
thickness of the Pad linings, ae at 
concerned about the Condition of ths a 
then remove them from the Cali : 
'nspection (refer to Chapter 9). 


7 Check the remaini 7 
same way, ining brake caliper(s) jn the 


8 If any one of the brake 
to, or below, the 


Pers for further 


Pads has wo) 


specified limit, ail toon 


» all four pad 


Still have service life remain 


16.5 Check th Fai 
t le brake pad friction i 
Tiekiess by looking through ie 
Pection window in the Caliper 


thinner than the s 
ted i ( n any 

eck the general Conditi { bis 

é 10N of the di 

eessis Scoring and ee ce 
aoe. y Overheating, If these Bond fa 
als ae aie Televant digg and hea 
Ace thin fer to Chapter 9). 


Wheels, check all 


ecified 


18 Exhaust system check 


1 With the engine cold (at leas 
the vehicle has been driven), 
Complete exhaust system from t é 
the end of the tailpipe. The enn 
Most easily checked with the vehi 

a hoist, or suitably supported ke 

So that the exhaust compone” 
Visible and accessible. C 

2 Check the exhaust pipes and * 

for evidence of leaks, severe rack 
damage. Make sure that all 4 d 
Mountings are in good conditiOr | a, 
relevant nuts and bolts are tig et 
any of the joints or in other pats oot 
will usually show up as @ plack 

the vicinity of the leak. an 

3 Rattles and other noises F 
traced to the exhaust syste™ the P 
brackets and mountings. Mov? "tne 
Silencers from side to side 
Mountings, If the compone! 
come into contact with | 
Suspension parts, secure the 9Y 
Mountings. 


nts 
the 
em 


«on an 
19 Steering, suspension 
toadwheel check 


Front jon an 
Suspension 4 
Check pe 


at Oration. Any wear of 
il Cause loss of lubricant: " 
Water entry, resulting 0° 
Of the balljoints or steering af 
®ck the power-assis 
es (where fitted) for 
Stloration, and the piP® 
cae leaks. Also chee - 
rubne® under pressure fro" 
fluig &r gaiters, which wo 
Seals within the steering © 

6 aan the roadwheel at 1" 

Slight Ck Positions, and 

Moy, free play may 

is \ Ment is appreciable. 

Cc Necessary to detert™ nile 
Ontinue rocking the whee the m 
om esses the footbrake: | ily 

likey Sliminated or signific’ ate 

free at the hub bearings tl 
depre. |S still evident we 
Us; SSed, then there ngs 

5 Nesion joints or mount! the 

3 o'¢I Stasp the wheel 4 

Any Ck positions, and tY 

Svement felt now M4 


SELES 


tan pout a 
eC! 


0} 
i 
ei 
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by wear in the hub bearings or the steering 
track rod balljoints. If the outer track rod end 
balljoint is worn, the visual movement will be 
obvious. If the inner joint is suspect, it can be 
felt by placing a hand over the rack-and-pinion 
rubber gaiter, and gripping the track rod. If the 
wheel is now rocked, movement will be felt at 
the inner joint if wear has taken place. 

6 Using a large screwdriver or flat bar, check 
for wear in the suspension mounting bushes by 
levering between the relevant suspension 
Component and its attachment point. Some 
Movement is to be expected, as the mountings 
are made of rubber, but excessive wear should 
be obvious. Also check the condition of any 
visible rubber bushes, looking for splits, cracks 
or Contamination of the rubber. 

7 With the vehicle standing on its wheels, 
have an assistant turn the steering wheel 
back-and-forth, about an eighth of a turn each 
way. There should be very little, if any, lost 
Movement between the steering wheel and 
roadwheels. If this is not the case, closely 
Observe the joints and mountings previously 
described, but in addition, check the steering 
Column universal joints for wear, and also 
check the rack-and-pinion steering gear itself. 


Rear suspension check 


8 Chock the front wheels then jack up the 

rear of the car and support it on axle stands 

(see Jacking and Vehicle Support). Remove 

the rear roadwheels. 

9 Check the rear hub bearings for wear, using 

the method described for the front hub 
earings (paragraph 4). 

Using a large screwdriver or flat bar, 
Check for wear in the suspension mounting 
bushes by levering between the relevant 
Suspension component and its attachment 
Point. Some movement is to be expected, as 
the mountings are made of rubber, but 
®xcessive wear should be obvious. Check the 
PoNdition of the shock absorbers and their 

Ushes/mountings. 


Roadwheel check and balancing 


" Periodically remove the roadwheels, and 
Clean any dirt or mud from the inside and 
Sutside surfaces. Examine the wheel rims for 
Pigns of rusting, corrosion or other damage. 
right alloy wheels are easily damaged by 
€rbing whilst parking, and similarly, steel 
®els may become dented or buckled. 
‘newal of the wheel is very often the only 

SUt'se of remedial action possible. 
ased'® balance of each wheel and tyre 
a Sembly should be maintained, not only to 
Void excessive tyre wear, but also to avoid 
ee in the steering and suspension 
si MPonents. Wheel imbalance is normally 
bemtled by vibration through the vehicle’s 
parysrell although in many cases it is 
wi 'Cularly noticeable through the steering 
Sel. Conversely, it should be noted that wear 
om amage in suspension or steering 
Oy Ponents may cause excessive tyre weal. 
“©f-round or out-of-true tyres, damaged 
aise and wheel bearing wear/maladjustment 
° fall into this category. Balancing will not 


us 
“ally cure vibration caused by such wear. 


13 Wheel balancing may be carried out with 
the wheel either on or off the vehicle. If 
balanced on the vehicle, ensure that the 
wheel-to-hub relationship is marked in some 
way prior to subsequent wheel removal, so 
that it may be refitted in its original position. 


20 Driveshaft rubber gaiter and 
constant velocity (CV) joint 
check 


41 With the vehicle raised and securely 
supported on stands, turn the steering onto full 
lock, then slowly rotate the roadwheel. Inspect 
the condition of the outer constant velocity (CV) 
joint rubber gaiters, squeezing the gaiters to 
open out the folds (see illustration), Check for 
signs of cracking, splits or deterioration of the 
rubber, which may allow the grease to escape, 
and lead to water and grit entry into the joint. 
Also check the security and condition of the 
retaining clips. Repeat these checks on the inner 
CV joints. If any damage or deterioration is found, 
the gaiters should be renewed (see Chapter 8). 

2 At the same time, check the general 
condition of the CV joints themselves by first 
holding the driveshaft and attempting to 
rotate the wheel. Repeat this check by holding 
the inner joint and attempting to rotate the 
driveshaft. Any appreciable movement 
indicates wear in the joints, wear in the 
driveshaft splines, or a loose driveshaft 
retaining nut. 


21 Battery and electrolyte level EN 
check EN 
x 


4 The battery is located on the left-hand side 
of the engine compartment. 

2 On batteries with removable cell covers, the 
electrolyte level in the battery should be 
checked (and if necessary topped up) at the 
interval given at the beginning of this Chapter; 
the check should be made more often if the 
car is operated in high ambient temperature 
conditions. Maintenance-free batteries 
(usually identifiable by a label on the battery 
top) do not require topping-up and the cell 
covers are not removable. 


20.1 Checking the driveshaft gaiters for 
: damage 


3 On some batteries, the case is translucent 
and incorporates minimum (or lower) and 
maximum (or upper) level marks; with the 
vehicle parked on level ground, the electrolyte 
level in each cell must be maintained between 
these marks (see illustration). On batteries 
without a translucent case and level marks, 
the electrolyte level must be maintained just 
above the top of the cell plates. 

4 If topping up is necessary, proceed as 
described in the following paragraph. 

5 Remove the cell covers from the top of the 
battery then carefully add distilled or de-ionized 
water to raise the electrolyte level in each cell 
but do not overfill. With the electrolyte level 
replenished, refit the cell covers. 

6 The exterior of the battery should be 
inspected periodically for damage such as a 
cracked case or cover. 

7 Check the tightness of the battery cable 
terminal clamps to ensure good electrical 
connections, and check the entire length of 
each cable for cracks and frayed conductors. 

8 If corrosion (visible as white, fluffy deposits) 
is evident, remove the cable terminal clamps 
from the battery terminals, clean them with a 
small wire brush then refit them. Corrosion 
can be kept to a minimum by applying a layer 
of petroleum jelly to the clamps and terminals 
after they are reconnected. 

9 Make sure that the battery tray is in good 
condition and the retaining clamp is tight. 

10 Corrosion or deposits on the tray, 
retaining clamp and the battery itself can be 
removed with a solution of water and baking 
soda. Thoroughly rinse all cleaned areas with 
cold water. 

11 Any metal parts of the vehicle damaged 
by such corrosion should be covered with a 
zinc-based primer then painted. 

12 Further information on the battery, 
charging and jump starting can be found in 
Chapter 5A and in the preliminary sections of 
this Manual. 


22 Roadwheel nut tightness 
check 


Using a torque wrench, check that the 
roadwheel nuts are tightened to the torque 
wrench setting given in the Specifications. 


21.3 The electrolyte level Caribe NiSWES 
though the battery Casing 


116 Every 9000 miles or 6 months 


23 Wheel alignment check wy 


w’ 
w’ 
N 


Refer to the procedure in Chapter 10. 


24 Headlight beam adjustment 
check 


1 Accurate adjustment of the headlight beam 
is only possible using optical beam-s. 
equipment, and this work should theref 
carried out by a Toyota dealer or 
equipped workshop. 

2 Adjustment screws are located On the rear 
of the headlight units and access is gained b 
opening the bonnet. The Outer screw (ese 
the vehicle wing) is used to adjust the 
horizontal alignment, and the inner screw is 
used to adjust the vertical alignment. Note that 
on models with electric aim adjustment. the 
adjustment switch must be set to Position 0 
before carrying out beam alignment. 
3 Certain models are equipped with 
headlight beam adjustment Switch, located a 
the centre console, which allows the aim of the 
headlights to be adjusted to compensate f , 
the varying loads carried in the vehicle The 
switch should be positioned according to is 
load being carried in the vehicle - &9; positi é 
for driver with no Passengers or luggage: mi : 
Position 3 for maximum load, or towing. ey 


etting 
‘ore be 
Suitably- 


25 Door and bonnet hinge 
lubrication 


1 All hinges and 
tailgate, boot, and f 
examined for corr 
defects rectified, 

2 Lubricate the movi 


locks (doors, bonnet 


uel filler flap) should be 
ct operation and any 


Surfaces of the locks and strikers. 


26 Washer jet adjustment 


1 While operating the windscreen 
check that the upper limit of the jet j 


& point vertically above the jet an 
top of the area wi 


Washers, 
S aimed at 


27 Seat belt check 


1 All Vehicles are 4 
1 all e fitted wi 
Hl ith thr i 
i! 2 fi font and outer rear seat be ite 
fee He belt for the Centre rear we si 
: 2 
el of fraying or ait 


ts for Signs 
che 

ck eration of the 

ISMs, and €nsure 

Securely tightened, 


Ouldered go 

re free to fotate, ne 
lamage, 

Tenewed. If the y, ae of a et ANY doubt 

Collision, any Ba Ich 

be Tenewe, 


'S are 


30 Road test 


Instruments and electrical 
equipment 

‘ Check the operation of all instrum 
electrical i 5 

2 Make Pi all ae read 
and switch on all electrical equip™ 
Check that it functions properly: 


Steering and suspensio" 


3 Check for any abnormalities i" in 

Suspension, handling or road feel 
Drive the vehicle, and check 

NO unusual vibrations or noises: 
Check that the steering feels 

NO excessive sloppiness, of FOU ise 

check for any suspension 

cornering and driving over bumps 


Drivetrain 


ents 


ro) 


col 
um? 


int 


ine 
8 Check the performance of the 


(if applicable), transmission and 
Listen for any unusual 9° 
engine, clutch and transmissio"- 
ake sure that the engine 
When idling, and that there |S 
When accelerating. le, 1M 
“heck that, where applica? =, 
aon is smooth and progress: at 
Eve is taken up smoothly, a” 
travel IS not excessive. AIS? 
49 shen the clutch pedal © geld 
thar Manual transmission © og § 
‘at all gears can be eng? 
Without Noise, and that the ge" 6 
abnormally vague or notchY- gel 00", 
Sure automatic transmission cur at ff 
mre that all gearchanges 0C%, int! 
Without Snatching, and without 
ne Speed between chang ec 


all 

Vane Gear positions can be rare 
icle at rest alt 

Should b ta Foul 


ise 


th 
ae fee Of the vehicle, as the 


Cary (12 circle with the steoti 
Clickin 
iveshaft 

e 


18 Make 


1S 
cle do? ne 
cle 9" th 
One sie Sure that the vehi at 


do when braking, 47 rake 
12, "Ot lock prematurely whe? Pati 
the stacc’ that there is N° 
Sting when braking: 
k that the hand 
Y without excessivé 


» and P e Vi 
a Bong it holds th 


Routine maintenance and servicing 1¢17 


Every 18 000 miles (30 000 km) or 12 months 


31 Spark plug renewal NN 
EN 


Note: On 4A-FE and 7A-FE (lean-burn) 
engines fitted with platinum-tipped spark 
Plugs, the renewal interval is every 
63 000 miles. ; 

1 The correct functioning of the spark plugs is 
Vital for the correct running and efficiency of 
the engine. It is essential that the plugs fitted 
are appropriate for the engine (a suitable type 
iS specified at the beginning of this Chapter). If 
this type is used and the engine is in good 
Condition, the spark plugs should not need 
attention between scheduled replacement 
intervals. Spark plug cleaning is rarely 
necessary, and should not be attempted unless 
Specialised equipment is available, as damage 
Can easily be caused to the firing ends. 

2 If the marks on the original-equipment 
Spark plug (HT) leads cannot be seen, mark 
the leads 1 to 4, to correspond to the 
Cylinder the lead serves (No 1 cylinder is at 
he timing belt end of the engine). Pull the 
leads from the plugs by gripping the end 
fitting, not the lead, otherwise the lead 
Connection may be fractured. Note that as the 
Spark plugs are deeply recessed, the HT lead 
8nd fittings are extended (see illustration). 


31.2 Disconnecting the HT leads from the 
spark plugs 


34 z i 
8a Measuring the spark plug gap with a 
feeler blade 


3 It is advisable to remove the dirt from the 
spark plug recesses using a clean brush, 
vacuum cleaner or compressed air before 
removing the plugs, to prevent dirt dropping 
into the cylinders. 


A 


4 Unscrew the plugs using a spark plug 
spanner, suitable box spanner ora deep 
socket and extension bar (see illustration). 
Keep the socket aligned with the spark plug - 
if it is forcibly moved to one side, the ceramic 
insulator may be broken off, however since 
the spark plugs are deeply recessed this is 
not likely to be a problem until the plugs are 
being withdrawn. As each plug is removed, 
examine it as follows. _ 

5 Examination of the spark plugs will give a 
good indication of the condition of the engine. 
If the insulator nose of the spark plug is clean 
and white, with no deposits, this is indicative 
of a weak mixture or too hot a plug (a hot plug 
transfers heat away from the electrode slowly, 
acold plug transfers heat away quickly). 

6 If the tip and insulator nose are covered 
with hard black-looking deposits, then this 
is indicative that the mixture is too rich. 
Should the plug be black and oily, then it is 
likely that the engine is fairly worn, as well as 
the mixture being too rich. 


Warning: Wear eye protection 
when using compressed air! 


31.4 Removing the spark plugs 


b Measuring the spark plug gap with a 
wire gauge 


7 If the insulator nose is covered with light tan 
to greyish-brown deposits, then the mixture is 
correct and it is likely that the engine is in 
good condition. 

8 The spark plug electrode gap is of 
considerable importance as, if it is too large or 
too small, the size of the spark and its 
efficiency will be seriously impaired. The gap 
should be set to the value given in the 
Specifications at the beginning of this Chapter. 
9 To set the gap, measure it with a feeler 
blade or wire gauge, and then bend the outer 
plug electrode until the correct gap is 
achieved (see illustrations). The centre 
electrode should never be bent, as this may 
crack the insulator and cause plug failure, if 
nothing worse. If using feeler blades, the gap 
is correct when the appropriate-size blade is a 
firm sliding fit. 

10 Special spark plug electrode gap 
adjusting tools are available from most motor 
accessory shops, or from some spark plug 
manufacturers. 

11 Before fitting the spark plugs, check that 
the threaded connector sleeves are tight, and 
that the plug exterior surfaces and threads are 
clean. 


HAYNES 


It is very often difficult to insert spark 
plugs into their holes without cross- 
threading them. To avoid this 
possibility, fit a short length of 5/16 inch 
internal diameter rubber hose over the 
end of the spark plug. The flexible hose 
acts as a universal joint to help align 
the plug with the plug hole. Should the 
plug begin to cross-thread, the hose 
will slip on the spark plug, preventing 
thread damage to the cylinder head. 


12 Remove the rubber hose (if used), and 
tighten the plug to the specified torque using 
the spark plug socket and a torque wrench, 
Refit the remaining spark plugs in the same 
manner. 

13 Connect the HT leads in their correct 
order, making sure they are located in the 


special support at the left-hand end of the 
camshaft cover. 


— 


32.1 The fuel filter is located on th 
e e left- 
hand side of the engine compartment 


33.2 Removing the aj 


f 
. sal 
5 Fit the new filter using a reve 


removal procedure. Position 4 mn 
washer on each side of the hos? y osit 
ensure that the hose union |6 Tigi 
between the locating pins on the fi 

the union bolts securely. 
6 Start the engine and 
connections for leaks. On COMP 
the engine. 


wer hoe 
filtel 
check th tim 0? 


. 1 
33 Air filter element renew? 


4A-FE and 7A-GEengines 
Engine drain plug —_/ 


‘< 


| 
| 
‘ 


Radiator drain plug 


Every 36 000 miles 1-19 


Radiator flushing 


7 To flush the radiator disconnect the top and 
bottom hoses from the radiator. 

8 Insert a garden hose into the radiator top 
inlet. Direct a flow of clean water through the 
radiator, and continue flushing until clean 
water emerges from the radiator bottom outlet. 
9 If after a reasonable period, the water still 
does not run clear, the radiator can be flushed 
with a good proprietary cooling system 
cleaning agent. It is important that the 
manufacturer's instructions are followed 
carefully. If the contamination is particularly 
bad, remove the radiator then insert the hose 
in the radiator bottom outlet, and reverse- 
flush the radiator. 


15 Fill the expansion tank with coolant to the 
MAX level mark. 

16 With the radiator cap still removed, start 
the engine and allow it to idle until heat can be 
felt through the radiator top hose. Accelerate 
the engine briefly several times, then switch 
off the ignition and allow the engine to cool 
(preferably for an hour). 

17 Top up the level in the radiator to the filler 
neck and refit the radiator cap. Top up the 
level in the expansion tank to the MAX mark. 
18 Start the engine and run it at 3000 rpm for 
half a minute. Stop the engine then remove 
the radiator cap and top up the level if 
necessary. Refit the cap. 


19 Check for leaks, particularly around 
disturbed components. 


Mpartment Engine drain plug 10 To flush the engine, remove the Antifreeze mixture 
Of the enging thermostat as described in Chapter 3 then 


3S-FE and 3S-GEengines SS 
bulkhead from me cleaner el ) 
mt lement i 
i 1 The fue) filter ; ty body f Engine fuening 
32 Fuel filter renewal co Mer is located ; ! - 
unt i i 


init 
J etail! 
1 Release the air cleaner lid '@ clea! 20 The antifreeze should always be renewed 


' le . ‘ax 
ilustration), °°™PArtment but then lift off the lid and position 


2 Open the b 


Warning: Before ca in: 
following Gperstioniewes ie ae 
VA ' \ Precautions given in Safety first 
at the beginning of this man / 
and follow them implicitly. Petro) 2 
highly-dangerous and volatile liquia, jane 
, 


the precautions necessai 
t wh i 
it cannot be overstresesdi mi Randi 


Every 24 months 


34 Brake fluid renewal 


The procedure is simi 
; Mmilar to that 
bleeding of the hydraulic system as me ae 
i Chapter 9, except that the b ae 
Servoir should be emptied b 
at allowance should be mace 1 eng. 
uid to be removed from the circuj sre 
bleeding a section of the circuit mre 


Every 36 000 miles (6g 00 


35 Transmission oil/fiyj 
panel oil/fluid 


Refer to the procedure, 
S dq 
Chapter 7A (manual transmis, 


&Scribeq in 
(automatic transmission) 


Sion) or 73 


36 Goolant renewal 


Warning: Wait until 

i: the engjna ; 

A cold before — startin ones 
Procedure, q u 


Do 


body. There is no need to dis and: 
duct or air temperature senso! wie | 
2 Note how the element is 1007 14g 
Cleaner body, then lift it out (S@ "oy p 
3 Wipe the inside of the air cle? 

lid with a clean cloth to rem? 

dirt and debris, 

4 Install the new filter eleme” 
'S the right way up and is © 
the housing, 

5 Refit the air cleaner lid, 4" 
Position with its retaining olP> 


t, ens 


} th 
ae Side of the radiator at 
Sho © cylinder block, and § 
floy, 7,2 Placed beneath 
them. eSeaping coolant 
| (See illustration). 

all the coolant 
Co; ; 
sya ners, tighten the © 
refers Needs to be flush OM oft 
4 wre the following sub-S°" gy 


90 


it 
SN draining the coo ie the atin fh 


about the coolant "4d 
* The heater hoses a a 
5 engine coolan {0 
ag t.endations are m4 
Ciro atively small ame 
in the «© Pack into the main 
®ngine during heate" 


4 ar 


7 
Radiator drain plug ee 


36.2 Radiator and cylinder block (engine) 
drain plug locations 


Cooling system flushing 

5 If coolant renewal has been neglected, or if 

the antifreeze mixture has become diluted 

then, in time, the cooling system may 

Sradually lose efficiency, as the coolant 

Passages become restricted due to rust, scale 
©Posits, and other sediment. The cooling 

mem efficiency can be restored by flushing 
© system clean. 

ind he radiator should ‘ be flushed 

an pendently of the engine, to avoid 
Necessary contamination. 


temporarily refit the thermostat cover to 
enable the water to run out through the 
disconnected bottom hose and not all over 
the transmission. 

41 With the top and bottom hoses 
disconnected from the radiator, insert a 
garden hose into the radiator top hose. Direct 
a clean flow of water through the engine, and 
continue flushing until clean water emerges 
from the radiator bottom hose. 

42 On completion of flushing, refit the 
thermostat and reconnect the hoses with 
reference to Chapter 3. 


Cooling system filling 

13 Before attempting to fill the cooling system, 
reconnect all hoses and make sure that all clips 
are in good condition and tight. Note that an 
antifreeze mixture must be used all year round, 
to prevent corrosion of the engine components 
(see following sub-Section). 

44 Fill the system slowly through the radiator 
filler until the level reaches the bottom of 
the filler neck. While filling, compress the 
radiator hoses frequently to purge air locks 
from the system. 


Every 54 000 miles (90 000 km) 


87 Valve clearance check and EN 


adjustment SS 
BN 


! The Valve clearances must be checked and 
djusted with the engine cold. 
Move the camshaft cover as described in 
Apter 24, Section 4. 
es No 1 piston at TDC compression as 
Scribed in Chapter 2A, Section 3. 
is Sing feeler blades, check and record the 
arances of the following valves; the feeler 
Ade should be a firm sliding fit between the 
'M On the follower and the camshaft lobe 


(see illustration). 


Inlet camshaft No 1 inlet valves 
Inlet camshaft No 2 inlet valves 
Exhaust camshaft No 1 exhaust valves 
Exhaust camshaft No 3 exhaust valves 
5 Using a socket on the crankshaft pulley, 
turn the engine 360° clockwise and align the 
notch in the pulley with the 0° mark on the 
timing belt cover. This will set No 4 piston at 
TDC on compression. 
6 Using feeler blades, check and record the 
clearances of the following valves; the feeler 
blade should be a firm sliding fit between the 
shim on the follower and the camshaft lobe. 
Inlet camshaft No 3 inlet valves 
Inlet camshaft No 4 inlet valves 
Exhaust camshaft No 2 exhaust valves 
Exhaust camshaft No 4 exhaust valves 


at the specified intervals. This is necessary 
not only to maintain the antifreeze properties, 
but also to prevent corrosion which would 
otherwise occur as the corrosion inhibitors 
become progressively less effective. 

21 Always use an ethylene-glycol based 
antifreeze which is suitable for use in mixed- 
metal cooling systems. The quantity of 
antifreeze and levels of protection are 
indicated in the Specifications. 

22 Before adding antifreeze, the cooling 
system should be completely drained, 
preferably flushed, and all hoses checked for 
condition and security. 

23 After filling with antifreeze, a label should 
be attached to the expansion tank, stating the 
type and concentration of antifreeze used, 
and the date installed. Any subsequent 
topping-up should be made with the same 
type and concentration of antifreeze. 

24 Do not use engine antifreeze in the 
washer system, as it will cause damage to the 
vehicle paintwork. A screenwash additive 
should be added to the washer system in the 
quantities stated on the bottle. 


37.4 Checking the valve clearances with a 
feeler gauge 


1920 Every 54 000 miles 


7 Compare the recorded clearances with the 
clearances given in the Specifications, and 
note the valves which require adjustment. 

8 If adjustment is required on the inlet valves of 
4A-FE and 7A-FE engines, it will be 
to remove the inlet camshaft as de 
Chapter 2A in order to remove exisi 


ting shims 
and fit new ones. For the exhaust 


Vicky oa rt A: 
: pee Chapter 2 Part A: 

these engines, and for al ne eet a x 7 | } air procedures 
ese engines, and for all valves of other ' N ? | ] ‘ p 
engines, the shims can be replaced without , Y “ E Nn g | al e | a -Car re p 
removing the camshafts provided that a special y ‘hh i | bi ; 
Toyota tool is obtained to depress and hold the | ; | X i 
camshaft followers down. With the camshatt ” 
follower held depressed, the shim is removed é 9 small = 
using a suitable screwdriver and a magnetic a shim from cc . 
probe (Possibly another 0 


necessary 
scribed in 


<« Contents 
a 

Wer to : z ith a mic 

magnetised top ofthe follower’ 37.9 Measuring a shim wit 


Auxiliary drivebelt check and sae 
is er : al and refitting . 
3 Measinsitl 4 let amshaft.cover'--removal and refitting) » <2» 
sate atonane'cota dee aecays tanger it ' ur Tyg] GAMA enter oi and 
a ieee c e Shi fe) Cc rs - rem , 
Haan dowi, Roneenets Bye | thickness oy u i shim selected (from y' S amshafts and followe' 
Not available the camshafts can be 
following the Procedure describ. 


See Chapter 1 Flywheel/driveplate - removal, inspection and refitting 
, eneral information : . : 
al cooler and pressure regulating valve - general information ‘ 
i cn Oil pump and pick-up tube - removal, inspection and refitting 
ne ee Sump - removal and refitting 


ed in Chap- 


ter 2A and the shim removed using a small 


screwdriver (see illustration), Adjustment 
should be made on each valve s 


a 
of ; Parts qd should be 
removed by f © follow e re ; epartment) 


Possible to the calculated ae 
10 Install the new shim on ie 
its thickness marking facing d 


imi i i d refitting 
Timing belt - removal, inspection an: ; . 
Timing belt sprocket(s) and pulleys - removal, inspection 
and refitting . : 
Top dead centre (TDC) for No 1 piston - locating 


4 eparately to 
ensure the shims are fitted in 


the 
Repeat the process for 4 n 
the correct 

locations. 


Shims that require renewal, r 
camshafts (if removed) with 
Chapter 2, shal 
2 On completion refit the oad 
described in Chapter 2A, Sect? 


Engine oil level- check ....++-s+serestt 
; ae i ion ani 
Engine/transmission mountings - inspecti 


Degrees of difficulty 


| 15 Valve clearance check and adjustment 
d renewal 


, i itable for SS | Very difficult, 

irly difficul ‘ Difficult, suitable ; 

ler - wie, experienced DIY SN suitable for expert DIY 
BN mechanic mechanic RQ] or professional 


Easy, Suitable for SS | Fairly eo ea SN 
Novice with little - SX | forbeginner, EN 
&xperience x asthe ie 5 
38 Timing belt renewal 


Specifications 


Refer to the 


Procedures contai i 
Chapter 2A, eles 


Four-cylinder, in-line, double-overhead camshafts, 16-valve 


.. 4A-FE 
‘ .. TAFE 
a ESESNGIIG! sana vy ake lee Te, GG:FE 
‘Slitreengine .........eee eee ive) -+ 3S-GE 
2.0 litre engine (single camshaft spool Te 
42-0 litre engine (double camshaft ae Identification 
Note: See Buying Spare Parts and Ve 1587 cc 
ity: 1762 cc 
itre engine “es 1998 cc 
itre engine ... 
O litre engines 81.0 mm 
: 81.0 mm 
itre engine 86.0 mm 
MB engines oi uae er no a 
MOTEAGING! ie ven cece oolenenns 77.0 mm 
8: 85.5 mm 
86.0 mm 5 , 
Clockwise (viewed from right-hand side of vehicle) 


Direct 


c 
Vlinder Compression pressures: 13.5 bar 
Standard: 


.. 18.0 bar 
4A- 


10.0 bar 

9.5 bar 

1.0 bar 

1-3-4-2 : 
Timing belt (right-hand) end of the engine 


4A-FE and 7A-FE engines ...- 
38-F 


>-FE and 3S-GE engines : 
Ri Maximum difference between cylinders 
I"INg Orde, 


2Ae°2 Engine in-car repair procedures 


Camshaft and followers 


Drive: 
4A-FE and 7A-FE engines 


3S-FE engine 


3S-GE engine 
Camshaft journal diameter: 
4A-FE and 7A-FE engines: 
Exhaust camshaft No 1 journal 
All other journals 
3S-FE and 3S-GE engines 
Camshaft journal-to-bearing ri 
4A-FE and 7A-FE engines 
3S-FE engine 
3S-GE engine 
Camshaft endfloat: 
4A-FE and 7A-FE engines: 
Inlet camshaft 


3S-FE engine: 
Inlet camshaft 


Follower-to-cylinder head 
4A-FE and 7A-FE engin 
3S-FE engine ... 
3S-GE engine 


Timing belt 


Tensioner Spring free length: 
4A-FE engine 


les. 


TA-FE engine ‘ Reenehieg DOE RE 


Lubrication System 
Oil pump type: 
4A-FE and TA-FE engines 
3S-FE and 3S-GE engines 
System pressure - at normal o 
At idle speed 
At 3000 rpm 


4A-FE and 7A-FE engines: 
Outer rotor-to-pump body Clearance 
Rotor side clearance (endfloat); 
4A-FE engine 
7A-FE engine 


Inner rotor-to-outer rotor tip clearance: 


3S-FE and 38-GE engi 
Outer Fotor-to-pum, 


Pp body clearance 
Inner rotor-to-oute 


Toothed belt to e 


m 
ars {10 
xhaust camshaft sprocket, anti-backlash 9° 
exhaust to inlet ¢ 


‘amshaft 
Toothed belt 


to exhaust camshaft 


Toothed belt to inlet and exhaust camshaft sprockets 


24.949 to 24.965 mm 

22.949 to 22.965 mm 

awn to 26.975 mm 

‘andard 

0.035 to 0.072 mm o10mm 
0.025 to 0.062 mm 010mm 
0.025 to 0.062 mm 0.08 mm 
Standarq roca 


Service limit 


0.11. mm 
0.11 mm 


0.12 mm 
0.10 mm 
0.30 mm 


Maximum 
0.070 mm 
0.070 mm 
0.070 mm 


Maximum 
0.200 mm 


0.100 mm 
0.100 mm 


0.350 mm 
0.350 mm 


0.200 mm 
0.200 mm 


from 
to inlet camshaft sprocket, anti-backlash gea"S 


Torque wrench settings 


4A-FE and 7A-FE engines 
Camshaft bearing cap bolts 
Camshaft cover 

Camshaft sprocket bolt 

Timing belt tensioner pulley bolt 
Crankshaft pulley bolt 

Cylinder head bolts: 


Alternator bracket bolts f 
Alternator adjusting bar to cylinder block 
Engine lifting eye fasteners : ne 
Coolant inlet elbow (small) to cylinder “ paeeentare 
Oil dipstick tube ..... 000200 ; pai a3 
Coolant inlet elbow to cylinder hea 2 : 
Coolant outlet elbow to cylinder hea 
ain bearing cap bolts . 
Onnecting rod big-end cap nuts/bolts: 
a) eer 
4A-FE engine ........seee rete 


. Secondary sump to main sump ‘ 
, COOler pipe union bolt... +++ Tie TA ae 
Ol filter heusing/oll pressure regulator ree 
" Pressure relief valve plug on oil filter h 
2" engine plate-to-cylinder block 
A heel-to-crankshaft bolts - manual tré 
"iVeplate-to-crankshaft bolts - automatic 


Pne-to-transmission attachment bolts: 
12 


-crossmemb 

te bolts .+- 

cket throu i 
et-to-trar 
Meracket-to-trans 


i “FE and 3S-GE engines 

ae Sprocket: 

wre engine 

Ale ee NE, saes sarenn outer OTT 
Tin Pulley to cylinder block... ++ +57" 

39 belt tensioner: 


MIT eset aac tease euietaeae aan a te 
ANnkshagt Pulley bolt ......6.. 2000 
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13 
6 
59 
37 
118 


29 4 
Angle-tighten a further 90" 
Angle-tighten a further 90 


25 , 
Angle-tighten a further 90 
9 

21 

10 


Ibf ft 


10 
4 

44 
27 
87 
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orque wrench settings (continued) 


3S-FE and 3S-GE engines (continued) 
Camshaft sprocket bolt: 

3S-FE engine 

3S-GE engine ... 
Cylinder head bolts: 


Spark plug tube 
Camshaft bearing cap bolts 
Camshaft cover 
Alternator bracket to cylinder head 
Engine lifting eye 
Upper timing belt cover . 
Lower timing belt cover 
Main bearing cap bolts 
Connecting rod big-end cap nut: 
Stage 1 
Stage 2 . 


Engine-to-transmission attachment bolts: 


Cylinder by, 
al Crossmember bots 
unting-to-croggm, : 
unting-to-crogsm 


reinforcing Plate bolts: 5 


MB bolts 
M10 bolts. 


Rear engine/transmission 

Rear engine/transmission 

Left-hand engine/transmi: 
Bolts 


1 General information 


Using this Chapter 


Chapter 2 is divided into 
Repair operations that can 
the engine in the vehicle ari 
A. Part B covers the 
&ngine/transmission as a ul 
the engine dismantling 
Procedures, 

In Part A the assum 
engine is installed in 


ancillaries connected, | 
removed ; 


two Parts; A and B. 
be carried out with 
e describeg in Pay 
removal of the 
nit, and describes 
and Overhaul 


ption is made th, 
the vehicle, w 


if the engine ha 
Overhaul, 


at the 
ith all 
'S been 


ember ¥ ; 


arale-tighten a further 90° 


19 
44 
42 
25 


25 
Angle-ti 
ee e-tighten a further 992 


0 
f 
ne 
tac 
The pistons are 2” ind 
nin cting a by semitO4 of fl ty 
hang whe distributor is TYE afte Oo 
ai end of the exhaust c4™ Bul 
Pump is driven from 


bearings, 


oc? 
4n 
t if 


iad 
itl 
nec f 
etWee ea! / 
7A 
Msteaq 
are Seo) 


) 


Ured with bolts inst@* 

S-FE engine is Si in 
an, engine " i 
a TAFE engines desorib%™, pe 
inlet n2Ph, however the tM” st 

St Camshaft, and the C™ 4 c4.ad 
rive 2 an inlet gti” 
CYlinge, Y Gears from the in, 008 

st block is of a differ? 


oil pump is located in its own housing bolted 
to the front of the cylinder block and driven by 
the timing belt. The water pump is bolted to 
the cylinder block and is also driven by the 
timing belt. : 

The cylinder block on the 3S-GE engine Is 
similar (though not the same) as the 3S-FE 
block, however the main difference between 
these two engines is that, on the 3S-GE unit, 
the pistons are of fully-floating type and the 
Qudgeon pins are retained by circlips. The 
timing belt drives both the inlet and exhaust 
Camshafts from sprockets located on the 
right-hand ends of the camshafts. 


Repair operations possible with 
‘he engine in the car 
The following work can be carried out with 
the engine in the car: 
@) Removal and refitting of the timing belt, 
Sprockets and tensioner. 
) Renewal of the camshatt oil seal(s). 
°) Removal and refitting of the camshafts 
and followers. g 
Removal and refitting of the cylinder head". 
®) Removal and refitting of the sump. 
Removal and refitting of the oil pump. 
9) Removal and refitting of the 
flywheel/driveplate. 
; Renewal of the crankshaft oil seals. 
1a, enewal of the engine mountings. 
qelinder head dismantling procedures are 
tailed in Chapter 2B. 

Cc ote: itis Possible to remove the pistons and 
onnecting rods (after removing the cylinder 
ane and sump) without removing the ee: 
‘hough this is not recommended. Work i" 
a nature is more easily and thoroughly 
en Pisted with the engine on the bench, as 

Scribed in Chapter 2B. 


2 Compression test 


1 ; 
myvnen engine performance is down, apie 
'ring occurs which cannot be attributed to 
: 'Snition or fuel systems, a compressiot 
engine Provide diagnostic clues as ta 
Teguian: Condition. If the test is pall go 
any Sine! it can give warning of trouble 
2 Taser symptoms become apparent: 
Norm, c7gine must be fully warmed-uP 
ry et Operating temperature, the sad 
ligg Ust be fully charged, and all the SP i 
ea be removed (Ghapiey qhe's 
3 ‘stant will also be required. 
ter SPressurise the fuel system (see as 
Miectig, then temporarily remove eaten 
TUsepoy" relay in the engine compar" 
system by 


ignition multiplug 


the — wiring 
2 (s) at the distributor. eee 
Spar, COMPression tester to the No 1 cylinc 
Sera, P/US hole - the type of tester whic 
S Into the plug thread is to be preferred. 
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6 Have the assistant hold the throttle wide 
open, and crank the engine on the starter 
motor; after one or two revolutions, the 
compression pressure should build up toa 
maximum figure, and then stabilise. Record 
the highest reading obtained. * ; 
7 Repeat the test on the remaining cylinders, 
recording the pressure in each. + 
8 All cylinders should produce very similar 
pressures, any difference greater than that 
specified indicates the existence of a fault. 
Note that the compression should build up 
quickly in a healthy engine; low compression 
on the first stroke, followed by gradually 
increasing pressure on successive strokes, 
indicates worn piston rings. Alow compression 
reading on the first stroke, which does not build 
up during successive strokes, indicates leaking 
valves or a blown head ‘wit (a cracked head 
e the cause). 
Repent in any cylinder is reduced to 
the specified minimum or less, carry out the 
following test to isolate the cause. Introduce 
5 ml of clean oil into that cylinder through its 
spark plug hole and repeat the test. ; 
10 If the addition of oil temporarily improves 
compression pressure, this indicates that 
ue or piston wear is responsible for the 
ete loss. No improvement suggests that 
i king or burnt valves, or a blown head 
pee may be to blame. ; ; 

4 Alow reading from two adjacent cylinders 
; Imost certainly due to the head gasket 
a blown between them. Renew the head 
ote if this is the case. 

if one cylinder is about 20 percent lower 
tee he others and the engine has a slightly 
hd aie a worn camshaft lobe could be the 
ro! , 
ute completion of the test, refit the spark 
ihe and the fuel injection relay, then 
Papnrect the distributor wiring. 


dead centre (TDC) for 
Net piston - locating 


i h) lead 
: ect the battery negative (eart 
1 ie Chapter 5A, Sections 1 and 3). 
pede No 1 spark plug HT lead from the 


lug back to the distributor cap, and use 
plug 


~ on the crankshaft pulley 
- ag marks on the cran 
3.3 jute lower timing belt cover 


chalk or similar to mark the distributor body or 
cylinder head nearest to the cap’s No 1 
terminal. No 1 cylinder is at the timing belt 
(right-hand) end of the engine. Unscrew the 
cap retaining screws, remove the cap and 
recover the seal. 

3 The timing marks are marked on the lower 
timing belt cover at intervals of 5°, and the 
crankshaft pulley rim incorporates a notch for 
alignment with the timing marks. The 0° mark 
indicates TDC (top dead centre), and when 
the notch is aligned with this mark the pistons 
in cylinders 1 and 4 are at TDC (see 
illustration). 

4 Using a spanner (or socket and extension 
bar) applied to the crankshaft pulley bolt, 
rotate the crankshaft clockwise until the notch 
on the crankshaft pulley rim is aligned with the 
0° mark on the timing belt cover. Note that it 
will be necessary to remove the undershield 
from beneath the engine for access to the 
crankshaft pulley. Remove all four spark 
plugs; this will make the engine easier to turn; 
refer to Chapter 1 for details. 

5 With the crankshaft in this position, Nos 1 
and 4 cylinders are now at TDC, one of them 
on the compression stroke. If the distributor 
rotor arm is pointing at the previously-marked 
No 1 terminal position, then No 1 cylinder is 
correctly positioned; if the rotor arm is 
pointing at No 4 terminal, rotate the 
crankshaft one full turn (860°) clockwise until 
the arm points at the marked terminal. No 1 
cylinder will then be at TDC on the 
compression stroke. 

6 If necessary as a further check, remove the 
camshaft cover (4A-FE and 7A-FE engines) or 
upper timing belt cover (SS-FE and 3S-GE 
engines) and check that the hole (4A-FE, 7A- 
FE and 3S-FE engines) or mark (3S-GE engine) 
on the camshaft sprocket is aligned with the 
timing mark on the right-hand bearing cap (or 
inner timing belt cover - 3S-GE engine). Use a 
drill or dowel rod through the hole in the 
sprocket and check that it aligns with the cut- 
out in the bearing cap (see illustration). 

7 Once No 1 cylinder has been positioned at 
TDC on the compression stroke, TDC for any 
of the other cylinders can then be located by 
rotating the crankshaft clockwise 180° at a 
time and following the firing order (see 
Specifications). 


oe ar 
3.6 Check the camshaft is at ToC by 
inserting a dowel rod through the hole into 


the bearing cap cut-out 


4.2 Di: a 2: 
“2 Disconnecting the crankcas 
ventilation hoses from the camshaft Soe 


> 
4.5a Remove the domed retail 


inini 
and washers .. , 9 nuts 


protector 


tof 
tern ia 
eal e any? 


disconnect the wiring from th 
us oll pressure switch), and re? {5 / 
evant wiring/cable clips. sag nt 
Siapon re peed retaining og ge 
washers, then remove the cov"! 
se illustrations), 
efitti 
Pafiting ston of the 27V ef d 
Examine the condition of t nd Ved 
and spark plug tube seals: a0 i 
Necessary. The tube seals M4 fitted 
drifted out and the new ones og tu 
Suitably-sized socket or section 
illustrations), t 
Refitting is a reversal Of, 
Procedure, but apply a little ‘il 
cylinder head as shown (se? , 
ensure that the gasket $@ fit 
an Cover before the cover 
Ver is being fitted, ensure 
Plug tube seals seat correctly: 


pe 


ah 
4.6a Prise out the sp"? 


47h 
hon ‘+. and also over t 
°F on the right-han 
camsha 


ne 


ea 


4.13a Remove the special nuts ..- 


3S-FE and 3S-GE engines 
Removal 


8 Disconnect the battery negative (earth) lead 
refer to Chapter 5A, Sections 1 and 3). 
On 3S-GE engines remove the air inlet 
Chamber from the inlet manifold (see Chapter 4A. 
Where necessary, unbolt the accelerator 
Sable and HT lead support brackets from the 
oe head cover and position them to one 
e. 


th Unclip the HT leads from their guides, 
la disconnect the leads from the spark 
12.98 Noting their locations. 
isconnect the PCV hoses from the left- 

ad end of the camshaft cover. tthe 
"screw the retaining nuts/bolts, 
pralitag the cover and ouereth Note on 3S-FE 
aus the cover is retained with special nee 
with 2 onto the spark plug tubes togethe 
Seals (see illustrations). ; 
On 38-GE engines, remove the seml- 
far rubber inserts from the cut-outs in the 
P Of the cylinder head. 
fitting 

Examine the condition of the cover gasket 
Spark plug tube seals, and renew u 
id ae The tube seals may be drifted = 
Socket New ones fitted using a suitably-size® 
also gh or Section of tube, On 3S-GE engi ® 
ang SM€ck the condition of the rubber inse 

ain new ones if necessary. 


Cireuy 


Nece 
an 


.2 : ; 
* Syphon the washer fluid from the 
reservoir... 


5 a Applying se: 
a before refitting the camshaft cover 


ting is a reversal of removal, but 
ly a little sealant where the camshaft 
apply caps meet the cylinder head and over 
ere i-circular plugs at each end of the 
the eee shalt and ensure that the gasket 
tee rrectly in the cover before the cover is 
pene the cover is being fitted, ensure that 
fitted Em Jug tube seals seat correctly. On 
the spar ae make sure that the special 
gS-FE eng ated with their tabs pointing 
eer the timing belt end of the engine. On 
parte ines apply two beads of sealant to 
pe Vee in the semi-circular rubber inserts 
° Che cate them in the cylinder head cut- 
mien the retaining nuts/bolts to the 
ue (see illustrations). 


46 Refit 


outs. TID 
specified tora 


. before unbolting it... 


ea 


.. and remove the camshaft cover 
(8S-FE engines) 


GES Wil) 
~ Cg 


4.16b Tightening the special nuts on the 
3S-FE engine 


5 Timing belt - removal, 
inspection and refitting 


4A-FE and 7A-FE engines 


Removal 


1 Disconnect the battery negative (earth) lead 
(refer to Chapter 5A, Sections 1 and 3). 

2 Syphon the fluid from the windscreen 
washer fluid reservoir on the right-hand side 
of the engine compartment, then unscrew the 
mounting screws, disconnect the tubing and 


wiring, and remove the reservoir (See 
illustrations). 


5.2c ...and disconnecting the wiring from 
the pump 


5.4 Loosening the water Pump pulley bolts 
before removing the auxiliary drivebelts 


5.11b Sliding the pulley off 


the end of 
crankshaft me 


3 Remove the camshaft cover (see Section 4) 
4 Loosen the bolts Securing the drive pull i 
to the water PuMp one or two turns - the by fe 
are easier to loosen before actually feats 
the drivebelt (see illustration), Note: ce 
pulley must be moved to one side lat ih 
order to remove the middle timing belt Bove i 
5 Chock the rear wheels then jack u ae 
front of the car and support it on axle a Nh 
(see Jacking and Vehicle Support). Re ae 
the right-hand roadwheel, then unbott ono 
remove the splash guard from under the pee 
hand side of the engine compartment. be 
6 Remove the auxiliary drivebelt(s) faltern te 
Power steering and air Condition rae 
applicable), as described in Chapter 4 Nias 
7 Unscrew the bolts securing th : 


5.13 Slide the Suter timing belt guide 


the crankshaft key Toni 


“= 


tei iH 
| 
a mal | 


Water ump pulley mover; 
re ey 
ar in order to remove ey to the 
elt cover idle timing 


nil 
5.12b Removing the lower u 


sli 
cr, 


cover 


Q) ; 
MOve it (see illustrations)- 


OWer 


Slide 
Cranksh 
(See j 


With an 


timing belt covers (see! 
the outer timing bel 
aft noting which way " 
Ustration), F 
the timing belt is to be ie i 
arrow to indicate its dire? 


11 Unscrew the crankshaft pul 
Ge the pulley off of th 
ankshaft. If it is tight, use 4 SY 


Nbolt and remove the UP 


ey 


nid 


per rat! 


just 


SO mark it in relation to the Sing 


a tin id 
mshatt Pulleys as an aid to rete tim 


en, 


@ ten; 


Moun 
£Ngine un 
f Woo 


7 


oF cra 
Nks| 
remoy d i 


spection 


O0se; 


nsige se” the bolt securing 
cree’ to the cylinder 


‘Wwdriver and protective 
r Stoner rearwards to rele 
© belt, then tighten !" 
f Sloner in this position 


Ide the timing belt from * 
S| ilu 

aft sprockets (see 

© timing belt to be 

the engine must be 


engi 


Ne/transmission 


der the sump using 
d before disconnecting f tne 


ind us 
ghd 

. + a “Ag. 
ting separated (Section a jae fl 


e roa U 


© Not alter the position the t 


aft sprockets W! 


Wi oO 
era the timing belt fen 


Parti 
the t 


Cular 
Seth, 


Y for damage an 


check for cracking 


4 


5.20 Checking the free length of the timing 
belt tensioner spring 


19 In addition to the regular renewal called 
for as part of the service schedule (Chapter 1), 
the timing belt should be renewed, regardless 
of age or mileage, if it appears to be defective 
n any manner or if it has been in contact with 
Water, oil or steam. 

Check that the tensioner pulley turns 
SMoothly without any signs of roughness. 
Also check that the free length of the pulley 
SPring is as given in the Specifications - if it 

&S stretched, renew it (see illustration). 
Refitting 


ry Before refitting the timing belt, check that 


the sie hole in the camshaft sprocket bt 
With 2 o'clock position and is centrally alge 
se Mark on the camshaft right- ie 
on the, Cap; also check that the TDC lage 
ous: Cfankshaft sprocket and the oil pl 
Sing are aligned (see Section 3). : 
and cate the timing belt on the erankehal 
Spr Camshaft sprockets, making sure that i 
th °ckets remain at their TDC positions and 
Sxtr belt is taught between the front 
Sprogmities of the camshaft and orankshat 
ensunt® If the original belt is being refitte , 
duringe that the arrow marked on the re 
the "9 removal faces the correct way and tha 
elt-to-sprocket marks are coment 
1. Refit the right-hand engine 
ission mounting and tighten the bolts. 
tengigacken the tensioner bolt and allow oe 
that 4°" to return with the spring pressure = 
tighter Pulley bears on the timing belt. Don 
24 Te the bolt at this stage. fe 
bolt, ™Porarily install the crankshaft pu y 
35 
pugs? @ spanner or socket on the crankshaft 
Wig Y bolt to turn the crankshaft clockwise 
from the vehicle’s right-hand side) 
two full turns, then check that the 
ait and crankshaft sprocket timing 
ect ain aligned. If the marks are net 
a aligned, re-position the timing a 
roterockets as previously describe p 
ate the crankshaft through two furthe 
Tigherecheck. i 
opecif ten the tensioner pulley bolt to t 
She, +c torque, then use a spring balance to 
Midway there is 5 to 6 mm of belt deflection 
Whe BY, @tween the front run of the pelt 
ad Of 2 kg is applied. If adjustment § 
* Move the tensioner pulley slightly- 
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27 Remove the — temporarily-installed 

crankshaft pulley bolt. 

28 Refit the timing belt guide to the 

crankshaft, ensuring that its concave side is 

outermost, then refit the timing belt covers 

and tighten the bolts. 

29 Slide the crankshaft pulley onto the end of 

the crankshaft, then tighten the bolt to the 

specified torque while holding the crankshaft 

stationary as described for the removal 

dure. 

0 Refit the splash guard and right-hand 

roadwheel and lower the vehicle to the 
ind. 

ot Refit the spark plugs (see Chapter 1). J 

32 Locate the pulley on the water pump drive 

flange, and tighten the retaining bolts. 

33 Refit and tension the auxiliary drivebelt(s) 

as described in Chapter 1 

34 Refit the camshaft cover (Section 4). d 

35 Refit and fill the windscreen washer fluid 

reservoir, then reconnect the battery negative 


ead. 
3S-FE and 3S-GE engines 


Removal 
36 Disconnect the battery negative (earth) 
ead (refer to Chapter 5A, Sections 1 and 3). 
Remove the alternator as described in 
a ter 5A. Also remove the power steering 
one drivebelt as described in Chapter 1. 
as 3S-GE engines remove the camshaft 
pe described in Section 4. 
Remove the spark plugs (see Chapter 4). 
Ps Set the engine at TDC for No 1 cylinder 
oe Ai the timing belt) (Section 3). 
nee ck the rear wheels then jack up the 
fake car and support it on axle stands 
et king and Vehicle Support). Remove 
ia Me nan roadwheel, then unbolt and 
ihe eee splash guard from under the right- 
He the engine compartment. 
crankshaft must now be held 
be ty while the crankshaft pulley bolt is 
stationary Toyota technicians use a special 
laoserer to the crankshaft pulley to hold the 
and a similar tool can be 
+ metal bar. Alternatively, 


n manua 
assistant enga 


ie the cover/strengthener from 
of the transmission bellhousing 
ide-bladed screwdriver engaged 
rter ring gear to hold the 


re 


the stal 


tionary: 
seit nine crankshaft pulley bolt and 


off of the end of the 
ht, use a Suitable puller to 


with 
cranks! 
Unscre 
the pulley 
shaft. If it is tig 
it lower 
remove ! emove the upper and lo 
Unbet a d, where fitted, recover 
timing be 
ts. 
the gaske 
45 Slide the © 
crankshaft. 


overs an’ 


uter timing belt guide from the 


46 If the timing belt is to be re-used, mark it 
with an arrow to indicate its direction of 
rotation. Also mark it in relation to the 
crankshaft and camshaft pulleys as an aid to 
refitting. 

47 On 3S-FE engines, loosen the bolt 
securing the timing belt tensioner to the 
cylinder block. Using a screwdriver and 
protective card, lever the tensioner rearwards 
to release the tensioner from the belt, then 
tighten the bolt to retain the tensioner in this 
position. 

48 On 3S-GE engines, note the position of 
the timing belt tensioner then unscrew the 
mounting bolts and remove it. 

49 Slide the timing belt from the camshaft, 
crankshaft, oil pump and water pump 
sprockets. To enable the timing belt to be fully 
removed, the weight of the engine must be 
taken off the right-hand engine/transmission 
mounting and the mounting separated (see 
Section 15). Support the engine under the 
sump using a jack and block of wood before 
disconnecting the mounting. 

50 Do not alter the position of the camshaft 
or crankshaft sprockets with the timing belt 
removed. 


Inspection 


51 With the timing belt removed, check it 
thoroughly for damage and deterioration. In 
particular check for cracking at the base of 
the teeth. 

52 In addition to the regular renewal called 
for as part of the service schedule (Chapter 1), 
the timing belt should be renewed, regardless 
of age or mileage, if it appears to be defective 
in any manner or if it has been in contact with 
water, oil or steam. 

53 Check that the tensioner pulley turns 
smoothly without any signs of roughness. 

54 On 3S-FE engines, check that the free 
length of the pulley spring is as given in the 
Specifications - if it has stretched, renew it. 
55 On 3S-GE engines, check the tensioner 
for signs of oil leakage from the pushrod seal. 
If evident, renew the tensioner. Check that it is 
not possible to move the pushrod when 
pressing the tensioner against the floor by 
hand. Using a steel rule check that the 
protrusion of the pushrod is within the limits 
given in the Specifications. 

Refitting 


56 Before refitting the timing belt, check that 
thé timing marks on the camshaft sprocket(s) 
are aligned with the marks on the inner timing 
belt cover, and also check that the TDC marks 
on the crankshaft sprocket and the oil pump 
housing are aligned. As a further check, 
temporarily place the lower timing belt cover 
and the crankshaft pulley in position and 
check that the notch in the pulley is aligned 
with the 0° mark on the cover. Remove the 
pulley and cover after the check. 

57 Fit the timing belt on the Sprockets and 
idlers, ensuring that the sprocket Positions do 
not alter and that the belt is taut on the front 
run between the camshaft, water pump and 


6.3a Remove the retaining bolt... 


crankshaft sprockets, 
being refitted, ensure that the 
1@ arrow marke 
on the belt during removal faces the Heit 
way and that the belt-to-sprocket Marks are 
Correctly aligned. Refit the right-hand 
engine/transmission mounting, and tight 
the bolts to the Specified torque. oR 
58 On 3S-FE engines, slacken the tensioner 
bolt and allow the tensioner to return against 
Spring pressure so that the Pulley bears on th 
ang a Do not tighten the bolt at this 
‘age. Carry out the followi 
set the tensioner, Ni aa | 
a) Refit the outer timing belt gui 
, 2 guide conca 

side facing outwards, then refit the levied 

ane belt cover together with a new 

gasket (where i i 

seh (\ applicable) and tighten the 
6) Refit the crankshaft pulley, 

bolt to the Specified torque. 
¢) Turn the crankshaft cloc: 


If the original belt is 


and tighten the 
kwise nearly two 
en turn it slowly 


into alignme, 
not turn the crankshaft anti-clockwies: a 


the TDC marks do not align at this sta 
remove the timing belt and Carry out ae 
refitting procedure again. 3 
d) Turn the Crankshaft clo. 
complete turn th 
the timing mark 


ckwise one 
len continue turning until 
s aligned with the 45° 
7 ala cats re the lower timing belt Cover, 
e tensi ified 
ae sioner bolt to the Specified 
59 On 3S-GE engines, the tensio 
until it is possible to 
(a 1.27 mm Allen ki 


AR 


x, 


6.4 Removing the crankshaft sprocket 


“ant -hatd 
61 Refit the splash guard and right Ng 
roadwheel, then lower the vehicle 
ground. 11) 
62 Refit the spark plugs (see Chapter si | 
83 On 3S-GE engines refit the c 
Cover as described in Section 4- 
84 Refit the alternator (Chapter 
Power steering pump drivebelt (cng ead. 
65 Reconnect the battery negative 


6 Timing belt sprocket(s) ane 
Pulleys - removal, inspec! 
and refitting 


Removal 


1 Remove the timing belt 

Sction 5. Where only a camshaft $ 
being removed, it is not necess2 

© crankshaft pulley or the lowe! 
Cover. Also it is not necessary t 
"ght-hand engine mounting / re 
timing belt is to be refitted. mov’ 

On 88-FE and 3S-GE engines Vignd 
camshaft cover as described in 9°° 
Camshatt sprocket 


ide 
q a a Spanner on the flats prove: 
bor wmshaft stationary, then 
Olt and remove the sprocket fro! 
© camshait (see illustrations): 
fankshaft sprocket 
4 Slide th 
on the en, 
f Neces 
dama 
Card 


til 
mo 


xo 
the of 
mM "eve 
© crankshaft sprocket rr K aft 
d of the crankshaft usi" TO eri 
Sary (see illustration): po, 
Ge to the oil pump house iv? tt 
oF Pieces of wood beneath 1H" gal, # 
necessary, remove the K?) jac? 
ve in the crankshaft a” 
4 ener for safe keeping. 
3g. poner pulley (4A-FE, 74° 
E engines) 
Spring the mounting bolt '? 
Unser e"sion, then unhoo 
tens; ©W the Mounting bolt 2" 
cyling, &r from the oil pumP iy 
®r head as applicable (S¢°' in?) 
Pulley (38-GE e719" yi’, 
& tensio F ove® tn? 
re Ner body is rem "6 
moval of the timing belt. Uns0rer Oy, a 
dered mounting bolt ne 
arm from the cylin 
Washer. 
ley 
8 Up eulley (88-GE engine) ‘ 
Pulley crew the bolt and rem? 
Ing th8 oil pump housing 
"SPection io ¢ 
| t 
Of niece the teeth of the spre 1% 
to : damage. The teeth oot tn? 
a engine should normally 
ao the tensioner and idle" 
“Check for any Tan t 
~ 0 not attempt to ¢ 


Groo 
Cont 


ENsioney 


"Cover the 


ws! 


8.15 TDC marks on the crankshaft 
Sprocket and oil pump housing 


s : 

event, as this may enter the bearings. If wear 

fF Svident, renew the tensioner and/or idler 
eel as necessary, 


Refitting 


Camshatt sprocket 


an Locate the camshaft sprocket on the end 
bin «C2 ™Mshaft, making sure that the location 
1"98ges with the groove in the sprocket. 

Or Insert the bolt and tighten to the specified 
with While holding the camshaft stationary 
413 SPanner on the flats provided. 

See the timing belt with reference n 
the co" 5: On 38-FE and 38-GE engines refi 

ti camshaft cover. 
14 nkShatt sprocket 


the temoved, locate the key in the groove In 
Parayensshatt making sure that its top edge !s 
SI With the crankshaft. 
'de the crankshaft sprocket on ne 
co Att, flanged side first. If the sprocket 
+s, tight on the key, remove it an 
that the key is pressed fully into the 
heck that the TDC mark is aligned 
(see illustration). 
the timing belt with reference 10 
- On 88-FE and 38-GE engines refit 
Shaft cover, 


Sg.piener Pulley (4A-FE, 7A-FE and 

7 ngines) i 

Pump ne the spring onto the pulley and a 

the bo Hsing, then refit the pulley and ni 

1g See illustrations). id 
the pulley against the spring an 
'S Position by tightening the bolt. 


| | 


| , 

inl aT 
‘ng holes in the cams 
Prior to removal 


~ = 
6.17a Locate the tensioner pulley on the 
: oil pump housing . . - 
a ion 5). 
it the timing belt (see Section 
Ys pi engines, refit the camshaft cover. 
ner pulley (3S-GE engine) 
t the pulley to the cylinder head 


insert the 
ith the washer, then insert t 
ee and tighten to the specified 


Tensio 


21 Refi 
togethe 
shouldered bolt 
torque. 


22 Refit the timing belt (see Section 5). 


amshaft cover. 
ngine) 
‘o the threads of the 


q 3 idler pulley on the oil pump 
hen insert the mounting bolt and 
ecified torque. 
belt (see Section 5). 
ft cover. 


housing # 
tighten to the sp 
6 Refit the timing 
27 Refit the camsha' 


7 Camshaft oil seal(s) - renewal 


re and 7A-FE engines 
ge move the camshaft sprocket as 
el , 
Sesoribed in anol holes opposite 
ch oF ci seal, but take care not to 
Le of the camshaft. Screw a 
the s ew into each hole and pull on 
Lhe pliers to extract the seal (see 
S 


al location and check the 


n). 
n these shaft for excessive 


urface on the cam 


t Si 


6.17b ... and insert the bolt 


wear. If a deep groove is evident, it will be 
necessary to renew the camshaft. 

4 Lubricate the lips of the new seal with a 
little multi-purpose grease and ease the seal 
over the end of the camshaft. Using a socket 
as a drift which bears only on the seal’s hard 
outer edge, drive the seal squarely into 
position until it seats on its locating shoulder, 
then wipe off any surplus grease (see 
illustrations). 

5 Refit the camshaft sprocket with reference 
to Section 6. 


3S-FE and 3S-GE engines 


6 Remove the camshaft sprocket(s) and 
tensioner pulley as described in Section 6. 

7 Unbolt and remove the inner timing belt 
cover from the end of the cylinder head. 

8 Punch or drill two small holes opposite 
each other in the seal. Screw a self-tapping 
screw into each hole and pull on the screws 
with pliers to extract the seal. 

9 Wipe clean the seal location and check the 
contact surface on the camshaft for excessive 
wear. If a deep groove is evident, it will be 
necessary to renew the camshaft. 

10 Lubricate the lips of the new seal with a 
little multi-purpose grease and ease the seal 
over the end of the camshaft. Using a socket 
as a drift which bears only on the seal’s hard 
outer edge, drive the seal squarely into 
position until it seats on its locating shoulder, 
then wipe off any surplus grease. 

11 Refit the inner timing belt cover and 
tighten the bolts. 

12 Refit the camshaft sprocket(s) and 
tensioner pulley with reference to Section 6. 


ew oil seal over the end of 
e 
ba camshaft aly 


7.4b ...and drive it into position with a ' 
socket 


8.4 Using an adjustable spanner on the 
hexagonal section on the inlet camshaft 


8.7b Inlet camshaft ca 
y PS are marked 
numbered, with an arrow towards he 
timing belt end of the engine 


8 Camshafts and followers - 


removal, inspection an 
refitting . 


Removal 


1 Remove the camshaft 
described in Section 6. “procket(s) as 


2 Remove the distributor as describeq in 


remove the distributor. 
3 Before removing the camshafts, use q dial 


at of each 


camshaft(s) and/or 
renewed. 


8.5 Removing th 


and bearin 
Shaft sa 


aring cap b 
Slackening sequence it 


(@A-FE and 7A-FE engines) 


8.7a Inlet camshaft bear’ 
slackening sequen 
(4A-FE and 7A-FE eng 


ice 
ines) 


are marked with an |, and an are gi 
the timing belt end of the one 
illustrations), Do not attempt t© et 
Camshaft or it will be damaged: If 
Cannot be lifted out, re-tighte” 
Cap then loosen each of its D2! 
Whilst pulling upwards the camsh2" 
aution: Make sure that tht 
looseneg Progressively otherw! 
on the cylinder head thrust 6 
damage the cylinder head and!" 
State the exhaust camsh@ imal, 
SProcket locating pin is at appre moe 
© clock position; the lobes © hind 
and three cylinders should be PY 
on their followers, 1 08 


us , 
Fogressively slacken the exha poll® |! 
bearing cap retaining AP tl 


right-hand 
i f, time, then remove the pea” it in? 
wit do not prise it out but !e4 

" the bolts removed. 


ken 
cams slac 


in the 
Pressy 
‘emo 
itteg 
illust 
it will 
ifteg ° 
S0sen 
Pulling 


Ve the bearing caps, N° 
Positions, then lift ou 
Tations). Do not attempt 
© damaged; if the ca™ 
ut, re-tighten No 3 b@ 
€ach of its bolts alt® at. 
upwards the camshaft 9 


Ss 


8.10¢ Remove the P® 


t 
ing ca? 


8.10d ... the bearing caps... 


fation: Make sure that the bolts are 
oO sened progressively otherwise the force 
" the cylinder head thrust faces may 


amage the i head and/or 
camshaft cylinder 


! 


8, - _ 
i) Removing 


B40 
Camshaes® two bolts to hold the inlet 


t a Sub-gear tensioned while the 
Staining bolts is removed 


++. the sub-gear... 


essary, lift out the shims and 

at Toten, keeping all components 
in order for refitting to their original locations 
i ion). 
eget etait sub-gear can be 
be ved as follows. Mount the camshaft by 
alle onal section in a soft-jawed vice and 
Lek os two further bolts to act as leverage 
screw "Using a screwdriver between these 
pole ly pressure in a clockwise direction 
ree ore sub-gear against the torsional 
9 ele sure, then remove the bolt inserted 
ie Rete sub-geat to the main gear, and 
iW serily allow the sub-gear to rotate anti- 
carefu a until all spring pressure Is released. 
clocks he sub-gear securing circlip then 
Remove ae wave washer, sub-gear and 


ove t : 
org (see illustrations). 


8.10f The exhaust camshaft removed from 
the cylinder head 


3S-FE engine 


13 Using an open-ended spanner on its 
hexagonal section, set the inlet camshaft 
sprocket locating pin between 10° and 45° 
before TDC (camshaft angle); the lobes of 
numbers two and four cylinders should now 
be pushing evenly on their followers (see 
illustration). 

14 To release the pressure of the sub-gear 
spring, secure the exhaust camshaft sub-gear 
to its main gear using a 6 mm bolt (16 
to 20 mm long). 

15 Unbolt and remove the inner timing belt 
cover from the end of the cylinder head. 
Progressively slacken the exhaust camshaft 
left-hand bearing cap bolts, a little at a time, 
then remove the cap. 


8.12c ...the wave washer... 


8.13 Inlet and exhaust camshafts 


showii 
the drive gears (8S-FE engi pang 


ine) 


8.16 Exhaust camshaft bearing cap bolt 
slackening sequence (8S-FE engine) 


16 Working in several Stages, in the 
sequence shown, Progressively slacken the 
exhaust camshaft bearing cap bolts but 
leaving the bolts of No 3 Cap engaged several 
threads (see illustration), Remove the Nos 1, 


2 and 4 bearing caps, having noted their 
markings and their correct fitted Positions. 

17 Unscrew the bolts of the No 3 Cap, then 
remove the cap and lift out the exhaust 
camshaft keeping it level so that 


t it does not 
bind on the cylinder head. 
Caution: Make sure that the bolts are 
loosened Progressively otherwise the force 
on the cylinder head thrust faces may 
damage the cylinder head and/or 
camshaft! 
18 Using an open-ended spanner on the 
camshaft hexagonal section, set 


the inlet 
camshaft sprocket locating pin between 80° 


camshaft angle); the 


19 Progressively un: 
right-hand bearing c 
and oil seal, 

20 Working in sev 
shown (see 


Screw the bolts of the 
‘ap, then remove the cap 


eral stages in t 
illustration), 
imshaft bearing 

S of No 2 cap en 


he sequence 
Progressively 
Cap bolts but 
9aged several 


damage 

camshaft! 

21 Remove the Nos 1, 3 and 4 be 
having noted their Markings ang t 
fitted positions. 


22 Unscrew the bolts of the No 2 Cap, then 
remove the cap and lift out the inlet camshaft 
keeping it level so that it does Not bind on the 
cylinder head. 

23 Lift out the shims and c 
keeping all components in 
their original locations. 

24 The exhaust camshaft 

removed as follows. Mount 
its hexagonal Section in a so! 
Screw in two further bolts t 
Points. Using a Screwdriv 


‘aring Caps, 
heir Correct 


‘amshaft followers, 
Order for refitting tc 


sub-gear Can be 
the camshaft by 
ft-jawed vice ang 
‘0 act as levera e 
er between these 


30 If the camshaft cle 
removed, on 4A-FE, 7A-FE and 3 i 
install the camshafts and 7 
backlash using a dial gauge. !ft : 
Outside specification, the Cams Yes 
renewed. Remove the camshafts 
above) upon completion of the a the dis 
31 Using calipers, check tha 


pack 


-qear 
between the ends of the sub-9°" 4 


Spring is as specified (with the epind 
State’); renew the spring if not. 
32 Before reassembling the ! no 
gear, check that there are Oo! 
Chipping or cracking on anit 
(check also the exhaust cams S| 
Camshaft must be renewed if any 
evident, 

33 Inspect the shims and eae 
for wear ridges or scoring. Re i 
followers, but note that any $ cylin 
can be selected only when the 

is reassembled and the valve © 

be checked (Chapter 1). 

34 Check the camshaft fo! te 

8s follows, taking great care . 

UP; check each separate, 
measurement. Measure the fol”, 
then measure its bore in the 


®xcessive, the follower(s) OF t 


(Whichever is excessivelY 
renewed, 


Refitting 


4A-FE and 7A-FE engines | 
g th 


34 
is" 


SS: check that the follow?" 
SMoothly in the bores by ha” msn 
Lightly oil the exhaust eae 

cam lobes, then plat 
camshaft on the cylinder 1 
“Pocket locating pin! 
*Scribed in paragraph 8: A 
“Mber one and number thre 
Bust €venly on their followel> haf 
: Apply sealant to the oar inde 


c 
1 ot"9 Cap location on the my 
illust 


Caps 


t 
i t i" 
ne 


st 
original fitted PO”, 
ts heads and threads of t e 
&Nd tighten them evenly a i, th 
et Specified torque setting i 
gg" (See illustrations): naft ;: 
9 Install a new cams 
®scribed in Section 7 
f nal 
© Lightly oi the inlet cane J 
Obes. Also lightly ne? 


Peating cap bolt threads a” 


¢ 


na 
niet cam 


8.38a Apply sealant to the front edges of 
the exhaust camshaft right-hand bearing 
cap... 


th, Set the exhaust camshaft locating pin to 
® 9 o'clock position just above the upper 
intaec® of the cylinder head, then engage a 
yet camshaft gear with that of the exhaus 
anrshatt So that their installation marks are 
eee. Once the camshaft gears are 
Correctly engaged, roll the inlet gear down he 
i Xhaust gear until the inlet camshaft is seate 
the cylinder head (see illustrations). : 
fit the inlet camshaft bearing caps we 
boi ePtion Of the right-hand cap), and al 
illugs’..” their original fitted positions (see 
S UStration). Evenly and progressively, in , 
the pence Shown (see illustration), tighte' 
as bolts to their specified torque setting. - 
the». Screw the bolt securing the sub-ge 
2IN gear (see illustration). 
Refit the inlet camshaft right-hand bearing 


Sa Tightening the exhaust camehatt 
"9 cap bolts to the specified torqu 


“fitting the inlet camshaft bearing 
caps 


then refit the cap on the cylinder 
head 


; oints toward the timing 
baten Jothe engine, and tighten its retaining 
belt end Ss oiled) alternately to their sles 
bolts ce ificulty is experienced fitting ine 
torque, as push the camshaft towards the 
in A 
pare head left-hand end. neers 
y' A in open-ended span ; °the 
45 Using a! mshaft clockwise so that 
ota is in the 12 o'clock position. 
paaeceiii TDC marks on te tte 
Chec ie sk 
id le eae ae both in the 12 o'clock 
installa 
rane ell, refit the camshaft siesta 
46 fall is Me on 6, and the distribu 
described in Note that the valve se an 
(Chapt acked (see Chapter 1) before the 
shou! 


is refitted. 
ft cover |S 
camshal 


eu 1s 
the inl 
ylinder head 


8.38c Bearing cap bolt tightening 
sequence for the exhaust camshaft 
(4A-FE and 7A-FE engines) 


3S-FE engine 


47 If it was dismantled, reassemble the 
exhaust camshaft sub-gear, reversing the 
method of dismantling; remove the two bolts 
used as leverage points once the single bolt is 
in place securing the sub-gear to the main 
gear. , 
48 Install the camshaft followers and shims 
to their original bores, having lightly oiled the 
bores; check that the followers can be rotated 
smoothly in the bores by hand. : 

49 Lightly oil the inlet camshaft journals and 
cam lobes, then place the inlet camshaft on 
the cylinder head so that the camshaft 
sprocket locating pin is positioned as 
described in paragraph 18; the cam lobes of 


number one and number three cylinders QA 


should push evenly on their followers. 


8.41b Installation marks on the gears of 
the inlet and exhaust camshafts 


Dias Mage 


tightening 
, ing cap bolt 
g.42b Bear”? ‘he inlet camshaft 


sequen’ and 7A-FE engines) 
(4A- 


8.43 Unscrewing the bolts Securing the 
sub-gear to the main gear on the inlet 
camshaft 


8.50 Inlet camshaft bearing cap bolt 
tightening sequence (3S-FE engine) 


50 Apply a bead of sealant to the camshaft 
right-hand bearing cap, then refit the 
camshaft bearing caps in their Original fitted 
‘positions. Lightly oil the heads and threads of 
the bolts then insert and tighten them evenly 
and progressively to their Specified torque 


setting in the sequence shown (see 
illustration). 


51 Install a new camshaft 
described in Section 7. 

52. Lightly oil the exhaust camshaft journals 
and cam lobes. Also lightly oil the camshaft 
bearing cap bolt threads and heads, 

53 Set the inlet camshaft locating pin to the 
Position described in Paragraph 13, then 
engage the exhaust camshaft gear with that of 
the inlet camshaft so that their timing marks 
are aligned. Once the camshaft gears are 
Correctly engaged, roll the exhaust gear down 
the inlet gear until the exhaust camshaft is 
Seated in the cylinder head. Note that there 
are two sets of marks on the camshaft gears; 
assembly reference marks and timing marks, 
Ensure that the timing marks, not the 
assembly reference marks are aligned when 
engaging the gears (see illustration), 

54 Refit the exhaust camshaft bearing Caps 
and their bolts in their original Positions, 
Evenly and progressively, in the sequence 
shown (see illustration), tighten the bolts to 
their specified torque setting. 

55 Unscrew the bolt securing the Sub-gear to 
the main gear. 

56 Refit the inner timin: 
secure with the bolts, 


oil seal as 


9 belt cover and 


NN 


9.10a Removing the botto! 


m hose, . , 


8.53 Assembly refe 
Marks on the 


Camshaft Sprocket 


58 Install the 
to their Original 
bores; check 


» Naving |i 
hat the follower babe 


Assembly 
Reference 


re 


ence marks 


88 described in 
Tas describeq in 
le Valve Clearances 
@Pter 1) before the 


the distributo 


I peshatt followers and shims 
Y Oiled the 


 Dores by hand. pieeted 
e noe 


f 
pol 
a cap 
8.54 Exhaust camshaft bearing gin?) 


-FE e! 
tightening sequence (3S 


and 
9 Cylinder head - removal 


refitting 


0 
ions ees 
ation 108 
To aid refitting, note the ae of " 
relevant brackets and the '0 
and cables before removal. 


Removal ye (22 


1 Disconnect the battery neg! nd 
(refer to Chapter 5A, Sections c 
Drain the cooling system (Ss? 251 
On 4A-FE and 7A-FE engire wat 
bolts securing the pulley t0 ¢ 
drive flange, 
cove the auxiliary 4 
‘apter 1), re (¢ 
Bhesorrock the wiring and 5 “10 
altemator as described in onetne Ol fs 
iSconnect the wiring from" p 02 4. 
Switch, then unscrew the HN 
tMoVve the wiring loom har” 
from the right-hand end of th 


'Sconnect the HT en 
Plugs ang release them fro! der 
the left-hand end of the oyline” 4 


10 eve the distributor (Cha 


heate, 


the left-hand end of the CY 
isco, 


let ect the top hose ie 
Stt-hand end of the oyllN” 


tlustrations) On 3S-FE engin 


gape p A ind 
: wir 
10¢ Disconnecting the got 
temperature 5 


al | 


ae 


8.12 Removing the air duct from the 
throttle housing 
the eart 


‘rl EGR 
h wiring, knock sensor wiring and 
Valve wy 


iting, 
n 38. FE engines remove the EGR a 
vacuum modulator with reference 
whaPter 4B, ir duct 
i Loosen the clips and remove Widetagl air 
ae, se the throttle housing an 
er (see illustration). 
- iSconnect the wiring and hoses, and 
ta eerator Cable, from the throttle dese 
4 Olt and remove the inlet manif 
racket from the rear of the en) 
tit is not necessary to comple ust 
© lower mounting bolt, but it m be 
SSened to enable the inlet manifold meer 
drawn from the studs on the cylin 
See illustration). fat e 
ang » Screw the bolts securing the NS ate 
air Chamber support bracket to the as 
sid of the cylinder head (Ss 
ation). 


x Ai 
“Moving the air chamber from 
inlet manifold 


*++ then remove the long 
Spacers... 


3 


oe bracket from 
ting the support a 
ce Hie cearot the inlet manifold 


i ber 
from the air cham 
the supports aie 
ie Dae fuel return hose and'elf Ste ata 
to ho the location of the wiring eee 
47 eal head and inlet manifold, 
to the cy tit and position to one eae: mM, 
Ste feck the two PCV hoses fro 
18 Dis 
Over: from the 
camshaft c t the vacuum hose 
i ec * se 
a9 De acd of the air chamber, se 
righ eT ay to unscrew the Pal aus 
an Allen the inlet manifold. 
ne Clas remove the gasket (see 
chamber 


inustrationy the fuel return hose from the 
20 Disco! 


fuel rail. 

ator on the ’ nf 
resets ica union bolt ae Eats 
Casts il, Recover the cea 
os met mt a 
22 Dist e mounting t . 
23 Unsere i injectors as described 

| ra 

the fue 


9.15 Unbolting the lifting eye and air 
chamber support bracket 


Chapter 4A. Recover i from the 
i nifold (see illustrations). 

ba indeed “ nuts and bolts and withdraw 
the inlet manifold from the studs on the 
cylinder head. On Iéan-burn engines also 
remove the intake air control valve assembly, 
Recover the gasket(s) (see illustrations). 

25 Remove the oil level dipstick, then 
unscrew the bolt securing the dipstick guide 
tube to the inlet manifold. Pull the tube from 
the oil pump housing and recover the O-ring 
seal. ‘ 

26 At the rear of the engine, unscrew the nuts 
securing the water pump inlet to the cylinder 
head. Disconnect the hose from the water 
pump and remove the inlet and gasket. ; 
27 Remove the spark plugs as described in 
pol ale the camshaft cover as described 
in Section 4 of this Chapter. 


9.24a Ramone the inlet Manifold and 
gasket... 


2A 


29 Unbolt and remove the upper (; 
3S-GE engines) or upper and mid 
and 7A-FE engines) timing belt covers, 
30 Position the engine at TD 
in Section 3 of this Chapter, 
31 Mark the timing belt 
sprocket(s) in relation to each 
to refitting. 

32 On 4A-FE, 7A-FE and 
loosen the timing belt t 
retaining bolt, move the ten 
as far as possible and re-tig 
bolt. For access to the tensi 


assembly... 


3S-FE and 
dle (44-FE 


iC as described 


and camshaft 
other as an aid 


3S-FE engines, 
ensioner pulley 
Sioner to the rear 
hten the retainin 


4A-FE and 7A-FE engines, 


engines, 


note the position 


tensioner then unscrew th 


TIMING BELT END 


9.37¢ Progressively 


9.37a Cylinder head bott Slacke i 


ni 
A-FE engines) ng Sequencg 


Sa 
slacken ¢ 


bolts by half a turn ata time 


"9 sure 


aft sprockel 
fo) 


TIMING BELT END 


he camshaft 
remains 
t. Tie the 
ot bend it 


engine 
© Mounting 


37 Working in the 

progressively slacken the ae ‘all 

by half a turn at a time, unt ustratio® 

unscrewed by hand (see ! uired ! 

splined socket will be req 
rocedure. bo 

28 tit at the cylinder pers Ad 

recover the washers (see bi to releee d 

39 Rock the cylinder ae oe two int 

gasket, then lift it from kan 

dowels on the cylinder bloc ask 

on the bench. Remove the sane 

top of the block (see illustra ove th' 

a loose fit in the block, FEM” oa 
dowels and store them with mat 
keeping. ; dis™ 
40 If the cylinder head Is oe nape" 
overhaul, refer to Part B of ind 
Preparation for I ae c ine 
41 Check the condition Of ads, Wy 

bolts, and particularly a a 

they are removed. Wash any 

dry, then check each for 2. 

Wear or damage, ipl 

necessary. Although Ets ren 

Specify that the bolts © 

disturbed, it is recommen cy! 

42 The mating faces of th 

Cylinder block/crankcas® 

Clean before refitting the 

Plastic or wood scraper tO 

gasket and carbon; een 

Crowns, Take particular ©4 


ne 


9.37 Cy; ed 
viinder ning 8 
(7A-FE, head bolt slackening 


3S-FE and 38-GE engi" 


w 


9.39b ... and remove the gasket 


are damaged easily. Also, make sure that the 
Carbon is not allowed to enter the oil ang 
ine Passages - this is particularly important 
for the lubrication system, as carbon coul 

ek the Oil supply to any of the engine's 
sen ponents. Using adhesive tape and paper, 
al the water, oil and bolt holes in the 
winder block/crankcase. To prevent earbeny 
Be String the gap between the Spang i 
ch "SS, smear a little grease in the gap. i 
remand ach piston, use a small brad) = 
Hem’ all traces of grease and carbon fa : 
Cle; 8p, then wipe away the remainder WI hs 
Way "ag. Clean all the pistons in the sa 


blo heck the mating surfaces of the ae 
nick Tankcase and the cylinder hea 


If 
; dee ther damage. 
sl P Scratches and o 4 
"ght, they May be removed carefully with a 


9. 46 Locating a new gasket on the 
; cylinder block 


file, but if excessive, machining may be the 
ile, ; | 

e to renewal. 
only te of the cylinder head gasket 
oa A enspestes, use a straight-edge to 
peli for distortion. Refer to Part B of this 
che 
Chapter if necessary. 


iene the mating surfaces of the 
45 Wipe d and cylinder block/crankcase. 
cylinder nea two locating dowels are in 
heck Lin each end of the cylinder 
position bee surface. Check that the 
pone ig still at the TDC position. J 
crankshal ew gasket to the cylin er 
46 Fit a ee surface, aligning it with the 
oe owel (see illustration). 

cat 


Io fit the cylinder head to the 


Carefully refit | 
Heck and align it wi 


th the locating dowels. 


9.49a 4A-FE and 7A-FE engines have the 
longer head bolts beneath the exhaust 
camshaft (4A-FE engine shown) 


ig the cylinder head bolts and 
washers 


48 Locate the washers on the cylinder head 
bolts, then lightly oil the threads of the bolts 
and the surfaces under the heads. 


TIMING BELT END 


9.50a Cylinder head bolt ean 
(4A-FE, 3S-FE and 3S- 


Tight. . 
Shtening the cylinder head bolts to 
the 


@ge 1 torque setting 


TIMING BELT END 


9.50b Cylinder head bolt tightening sequence 


g sequence 
gines) 


ing the cylinder head 
2 angle 


(7A-FE engines) 


49 Enter each bolt into the holes (do not drop 
them in) and screw in, by hand until finger- 
tight. Note that on 4A-FE and 7A-FE engines, 
the longer bolts are located beneath the 
exhaust camshaft position (see illustrations). 
50 Working progressively and in the 
sequence shown, tighten the cylinder head 
bolts to their Stage 1 torque setting, using a 
torque wrench and socket (see illustrations). 
51 Go around again in the specified 
sequence and angle-tighten the head bolts 
through the specified Stage 2 angle. It is 
recommended that an angle-measuring 
gauge is used during this stage, to ensure 


accuracy (see illustration). |f an angle- 


2A 


9.53a Apply sealant to the semi-circular 
Plug... 


measuring gauge is not available, 
side of each bolt with a dab of pane 
angle-tightening them. If each bolt is marked 
on the side facing the timing belt end of th 
engine, it will be easy to determine when thi : 
have been tightened through the 90° Sta 3 
angle (all the paint marks will be facin, th 
inlet manifold side of the engine). oie 
52 On the 4A-FE and 7A-FE engines on| 
and again working in the Specified sequen 4 
angle-tighten the bolts to the Stage 3 an ast 
Where used, the paint marks should teak 
facing the flywheel end Of the engine. i 
53 On 4A-FE, 7A-FE and 3S-FE en, in 

Y Suitable sealant (consult a 1 ae 
ler) to the semi-circular Plug and insole 
the Cut-out at the right-hand end of His 
cylinder head (see illustrations), Wh 


54 Refit the inlet and exhaust 
described in Section 8, ee as 


és uldered 
tighten to the Specified torque, Pott and 


56 Where removed refit 
, , the alt 
Mounting bracket to the front of the eae, 


head and ti hten th 
ariel ig e bolts to the SPEeCifieq 


57 Locate the timin 
sprocket(s) Making 
made marks are cor; 
the TDC mark on th 
aligned. 

58 Tension the timin i 

the applicable paragraphs, ry erence © 
(according to engine type) then, on 4A-FE s : 
7A-FE engines, refit the tubber gro he 
the lower timing belt cover, yng 
59 Check that the Toc timin, 

Correctly aligned with reference ie Bec Hi 
60 Refit the upper, or upper and midal 
timing belt covers as applicable, 
81 Refit the camshaft cover (see Section 4 
62 Refit the spark plugs (see Chapter 4) : 
63 Refit the water pump inlet together With 
New gasket and tighten the nuts, - 
64 Reconnect the hose to the inlet. 


85 Refit the oil level dipsti 
el dipstick tube and ti hi 
the bolt. Insert the dipstick in the tube, i 


9 belt on the camsh 
afi 
sure that the previously 
rectly aligned, Check that 
@ Crankshaft Pulley is sti 


89 Reconnect the battery negative ae) 
90 Start the engine and warm it U 0 ia 
Operating temperature, and check 
Coolant leaks. 


10 Sump - removal and refitting 8 
a 


Removal art") 

1 Disconnect the battery negative ( 3). 

(refer to Chapter 5A, Sections 1 ae uP 

2 Chock the rear wheels then rl st 

front of the car and support it 

(See Jacking and Vehicle Suppo” 

3 Unbolt and remove the unde 

beneath the engine, then drain 

as described in Chapter 1. tackle 
Connect a hoist and lifting ha 

Engine lifting bracket at the lett ai 

the cylinder head, and raise 

take the weight of the engine. 

move the engine/trans 
udinal crossmember as follows: a gh 
a) Unscrew the two securing 

remove the shield from the oe un 
Prise out the cover plugs: front 
the three bolts securing tne to the 
€ngine/transmission moun" 
Crossmember. 

°) Prise out the cover plug: and i" 
bolt securing the rear engin? 
Mounting to the crossme™ 


bolt and release the air CO 
Clamp from the crossme™ 
®) Unscrew the four securing 
remove the crossmember 
®Move the exhaust 
downpipe as described in Chal ind 
*Pplicable, unscrew the seoul nn 
remove i 


Plate, R 


“°- Recover any spacel$ 
their loc: y'sP 


ations. ean 
union ar ol cooler ae 
and recover 
iy the end of the hose with ie 
discon’! dust and dirt. ; 
Se nect the wiring from 
Sor (See illustration). 


SI , 
the engine-to-trans™'< fitto? it 


——— = 
Tar Srr wi RE 


10.8 Sump nuts and bolts 


8 
(onSCrew and remove all the sump 
bolts nu sump on 7A-FE engines) retaining 
cae nuts (see illustration). 7 
Palm op Me joint by striking the sump with ny 
Witharg your hand, then lower the sump an 
‘aw it from underneath the vehicle. If 
Scrape Use a suitable tool (such as 4 
Sealant, blade) to free the sump from the 


‘heal 7A-FE engines if necessary the main 
block May be unbolted from the cylinder 
Pio ya €r removing the baffle plate and the 
Section © and strainer with reference to 


Fite; 
1 ng 


ane all traces of sealant from the mating 
Of the cylinder block/crankcase/ 

4 Mp, oil pump, rear oil seal housing 
then use a clean rag to wipe out 


. Be 
rape the Woodruff key from the 
Font of the crankshaft 


Engine in-car repair procedures 2Ae21 


the sump and the engine's interior. ; 

42 Ensure that the sump and cylinder 
block/crankcase mating surfaces are clean 
and dry. Apply a continuous bead of suitable 
sealant (consult a Toyota dealer) to the mating 
surfaces of the sump making sure that the 
bead goes around the inner edges of the bolt 
holes. On 7A-FE engines, refit the main sump 
and oil pick-up tube first and tighten the bolts 

ified torque. 

‘ ctor ite and refit its retaining 
b d bolts. Tighten them evenly and 
the specified torque. 

d, refit the oil cooler union 
new copper washers and 


nuts an 
progressively to 
44 Where fitte 
together with 


; union bolt. iat 
pal the engine-to-transmission 
1 


reinforcing plate, together with the spacers 
piles ad exhaust system front downpipe 
18 Ag es described in Chapter 4A. aay 
pave the engine/transmission longitudinal 
pisinik ber, together with the engine 
baat ete and tighten the bolts to the 
erecta! Remove the engine support 
spec! 


ifting tackle. i 
toe vindershield and securely tighten 
18 Re 


ining screws. 
the A neck the battery and lower the 
19 Rec 


: round. F 
pelea Se eeane with oil as described in 
20 Fi 


he oil pick-up 


emoving t 
Remo ssembly 


11.48 pe/strainer a 


11 Oil pump and pick-up tube - 
removal, inspection and 
refitting 


Removal 


1 Remove the timing belt, tensioner, 
crankshaft sprocket and where applicable, the 
oil pump sprocket and idler pulleys as 
described in Sections 5 and 6. Remove the 
Woodruff key from the crankshaft and store it 
with the pulley for safe keeping (see 
illustration). 

2 Remove the sump as described in Sec- 
tion 10, however, on 7A-FE engines only 
remove the secondary sump at this stage. 

3 On 7A-FE engines unbolt the baffle plate 
from the main sump. 

4 Undo the bolts/nuts securing the oil pick-up 
tube/strainer, then remove it with its gasket 
(see illustrations). On 3S-FE and 3S-GE 
engines remove the sump baffle plate at the 
same time. 

5 On 7A-FE engines unbolt and remove the 
main sump with reference to Section 10. 

6 Withdraw the engine oil dipstick, then on 
4A-FE and 7A-FE engines unbolt and 
withdraw the guide tube and recover the 
rubber grommet from the oil pump housing. 

7 Unscrew the pump retaining bolts, noting 
their correct fitted positions, then remove the 
pump and recover the gasket or rubber seal; if 
necessary carefully tap the pump with a soft- 
faced mallet to release it (see illustrations), 


ae sn ait 
11.4b Oil pick-up tube/strainer assembly 
gasket on the oil pump housing 


_ 
e oil pump -- - 


++ and recover the gasket 


2A 
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11.8a Remove the cover from the oil 
housing... 


Inspection 


8 Remove the screws securing the body cover 
to the pump housing then lift 
Withdraw the drive and driy 
illustrations). On 3S-FE and 
recover the O-ring. 


pump 


off the cover, 
en rotors (see 
3S-GE engines 


W1410b ., - the rotor tip clearance a 


++: and remove the drive rotor... 


9 Dismantie 4 


he relief y, 


alve a 
Pring retain 
Sprini 


e 


Onen\ 
ns) 


il pump ; 
f p Clearances with a 


Outer 


f Totor-to-bog 


Ce is incorrect, the 


Ody must by 


the rotors then inserting them ! pu 
body, with their marks facing we and 
Cover, then locate the body coe (5 
the screws to the specified tort py ev" 
14 The relief valve is reassemble that the 
the order of dismantling, ensuring "4 an 0 
Piston is fitted the correct Way Fin its 
the Circlip is securely located ! war 
hen inserting the circlip use @ eration” 

depress the spring cap (see illus 
Refitting tha 
15 Clean the sump and ena 
Pick-up pipe/strainer is clear. 
16 Thoroughly clean the P en 
Mating face and ensure that the 
to-bump mating faces are clea 

Lightly oil the crankshaft ° 
4nd oil seal contact surfaces- a 

Position a new pump 9 ub 
funder block, or locate a new 

© Pump body groove, accor 


\¢: 


1 th? 


15 9 
unkneP 


. 5 c 
to 
11-40 Using feeler blades. al 
Suter rotor-to-body cle 


10 
Se tO and. 
hen refitting the C" cpri" 
Ousing, depress ‘ 
with a screwd! 


Watg w 
Pump yet 


12.4a Remove the plug... 


a efit the pump. On 4A-FE and 7A-FE 
ity eS ensure that the drive rotor engages 
d ti hr etankshatt drive. Refit the pump bolts 
19 oe ten them to their specified torque. 
ting to A-FE and 7A-FE engines, fit a nee 
Side a base of the engine oil dipsti ‘ 
the guiqo® lubricating it with oil, then instal 


be and tighten the bolt; refit the 


Woodruff key to the crankshaft, 
the Sprockets, pulleys and timing 
™Ponents as described in Sections 
1 oO; 
th es pare engines refit the main sump 
2 Using °° to Section 10. 
HPe/strac 2 NeW gasket, refit the oil pick-UP 
eit spate" and tighten its nuts and bolts to 
Billed torque. On 3S-FE and 3S-GE 
‘tthe sump batfile plate at the same 
Q 
28 main FE engines refit the baffle plate to 
24 gan Sump 
"the Sump as described in Section 10. 


By 
> 
regcooler and pressure EN 
Me valve - general 

ion 


inf 
Om; eN 


ang e0ler is mounted between the 
il © radiator grille. 

eq ®0ler hose connections are 
sh flee Slips. !f the unions on the sump 
i ets (behing Sing are to be removed, new 
- "equine he union and behind its bolt) 
"the 224 On refitting: tighten the union 


SCified torque. 


S 
ne regulating valve 
lOcated in the combined oil 
Pressure regulator valve 
ae forward-facing side of the 


@ 
ne Valve, unscrew and remove 
8h y,,7¢ plug on its base (with the 

ot thdraw the spring and valve 
"Say ding, Sir Orientation; catch oil spillage 
Oj a the poo” illustrations). Refitting is 2 
Spel tign val procedure, but fit a new 
igg tN the hexagon-headed plug 

torque, 


12.4c ...and valve piston from the oil 


Pressure regulating valve 


mee ring the oil 
; ve the stud secu c 
12.58 ee regulator valve housing 
filter/oll P to the cylinder block 


ined oil filter 
the combine 4 

we housing, 
To re pressure regulator bash me: 
housing/o" P oil filter Cae a Heh 
ae See ace in a suitable 


if required. 
: Lie regulator by coating the 
res: 


ine oil an’ 
clean engine 
it falls into its housing one 
I eight if not, renew the 
n 


rae | of the remova’ 
reversa S ene 
; “ all ga te the 
dure, DU ten a 
proces, and tid 


—— 


¢ the right-hand 


ui aio pump housing 


12.5b The O-ring in located in the housing 
groove 


13 Crankshaft oil seals - renewal & 


Right-hand seal 


1 To renew the seal with the oil pump 
removed from the vehicle, carefully prise out 
the old seal using a flat-bladed screwdriver 
(see illustration). Clean the seal housing and 
polish off any burrs or raised edges which 
may have caused the seal to fail in the first 
place. Apply multi-purpose grease to the new 
seal, then drive it squarely into position using 
a suitably-sized tubular drift, such as a 
socket, which bears only on the hard outer 
edge of the seal; the outer face of the seal 
should be flush with the pump face (see 
illustration). 


13.1b Using a hammer and soc 


Ket to drive 
in the new oil seal 


13.5 Removing the oil seal from the left- 
hand (rear) oil seal housing 


2 To renew the seal with the oil Pump in place 
on the vehicle, first remove the timing belt, 
then remove the crankshaft sprocket. 
3 Punch or drill two small holes Opposite 
each other in the seal. Screw a Self-tapping 
screw into each hole and pull on the screws 
with pliers to extract the seal, Clean the seal 
housing and polish off any burrs or raised 
edges which may have caused the seal to fail 
in the first place. Lubricate the lips of the new 
seal with clean engine oil and apply a smear 
of grease to the outer edge of the seal, Ease 
the seal over the end of the Crankshaft and 
drive it squarely into position as described 
above. 

4 Wipe off any excess 
crankshaft sprocket and 
as described earlier. 


grease then refit the 
install the timing belt 


Left-hand seal 


5 To renew the 
from the vehi 


ly 
flywheel/drivep 


14 Flywheel/driy, 
removal eplate - 


» Nspecti 
refiting’ Pection and 


Removal 


1 Remove the tr 
ANsmission as i i 
Chapter 74 or 7 8CCording to ‘ae 
ememission Models, remove 
ly as describeq in Chap- 


Refitting 

7 Clean the ‘i 
crankshaft flange faces, and ls 
Of thread locking compou 
retaining bolts. 


an 
«yeplate 
flywheel/drivePl2 all ve 
from | 


P not 
5 tap § if 

If a suitable ts 00! 
HAYNES available, cut two = a 
HiNT| the threads of one aw, af 
use the bolt to remove 


bolts with a hack®2),4ind 
compound from the threads- 


tighten them to the specified torte 

9 Remove the ring gear locking | is(e 
© On manual transmission oF nod 

clutch as described in Chapter eset” 

11 Refit the transmission aS 

Chapter 7A or 7B. 


15 Engine/transmission 
Mountings - inspect! 
renewal 


and 


Koy 
Inspection sad hom of 


7 i | i 
: 'f improved access is rene trot and \ 


You 


Sup Sither 
of Port b 


Wi 
tot the mounting, While some free play 


®xpected even from new 


removed once the weight of the 


Mission unit is taken off them 


@ suitable hoist, an engine 


15.7b . 


it the left-hand end 
nounting, at t 
Hy Left mission to the rear of the 
of the 
inder 
eat ting between the cylin 
ae ro user longitudinal es Se bes 
i jing between the rear of the 
ion and the longitudinal 
and subframe. at 
ate right-hand mewn 
van ing the windscreen went 
ate nt-hand side of the ell 
en tet removal of the lt 
jase can be unbolted from : 
a or cylinder block (se 
Pi 


..and the nuts from the studs... 


reach all of the bolts. After removal of the 
through-bolt, unscrew the nuts and bolts and 
withdraw the mounting bracket from the top 
of the transmission. 

9 It is necessary to raise and support the front 
of the vehicle in order to remove the front and 
rear engine mountings. After removal of the 
through-bolts the brackets may be unbolted 
from the longitudinal crossmember or 
subframe. Plastic blanking plates are fitted to 
the longitudinal crossmember to protect the 
heads of the bracket bolts. 

410 There are a number of different versions 
of the mountings used according to engine 
size, so, when ordering replacement Parts, 


ait Wont Par o 
t Shingo: Lit 
oye. 


} w 
inner 

ns): 
illustration”. 


ccess 
ah oving 


ensure that full vehicle details are provided to 
enable the correct component(s) to be 
obtained. If possible, take the old 
component(s) along to your Toyota dealer for 
positive identification. 


" a jack with an interposed block 


ing i ined 
hand mounting Is gal 
ting ®yes are provided on the he left-han 


llowed by 
and tray, fo ) 
Ne Seer fusebox and o 
if necessary to move the 

e side in order to 


iS} 
Pai 
yp Ss 


“Intings are located in the following 
"She. 
Wighy pana Mounting, at the timing belt 
A) end of the engine. 
adi 
‘ If the H wi be i CutWards fron Check if Possible. ; 
— ible oS Worn eaUlted if ey, 4 Using a large screwdriver 9 
14.3 Using paint marks to mark the © to renew it nor dal \, check for wear in the mourn or Hid % 
relationship of the flywheel/driveplate to meeting against it to check ine 7 niet, 
its crankshaft flange Where this ig not possible, ents rae 4 
essistant to move the engin® to si 
Unit back ang forth, or from S! 


a 
or 
fe aap 


4 a l Rat af y a | ht-hand engine mounting bracket on the cylinder block 
mole | . j A ma. ; Right- 
14.44 Home. S ) ? = 
flywheel when loosening the retaining bolts . A Bi 


chapter 2 Part B: 
Ngine removal and overhaul procedures 


Contents 


Crankshaft - 
Engine overhaul - general information 


Tanksh, inspection 
aft - IPECUOM) siacsis arase. ovens contre Ps 
Tan| refittin . ‘ 4 ; 
Cynara . fainong and main bearing running ¢! : ape overhaul - reassembly sequence 
Fier biocidena resae acsaiioread inspection fo ngine removal - methods and hana 
Cin ead - bi cleaning and inspection... ++70 07" General information ... Blegautlons 
Chi ler head - antling . . Main and big-end bearings - inspecti 

INder hy reassembl Piston ri ae pection . 

monet head ly es iston rings - refitting 
INe - initial whe valves - cleaning and inspection - « ane Pistons/connecting rods - inspection 
Ne ang en art-up after overhaul Pistons/connecting rods - refitting and beari ' 
smission - removal, separatio aring running clearance 


OVerh; 
Al 
ul - dismantling sequence 


g es i i 
; difficult, Difficult, suitable for ws Very difficult, 


Racy, 
's Suit 
Nov; able a 
a With “a Fairly easy, suitable i L 
Peticngg BW | for beginner with : Cae petent experienced DIY ® | suitable for ex 

;| some experience DIY mechanic mechanic NY or =a ala ai 


Cast aluminium alloy 


ace warpage: 
au: . " 

St manifold faces: 0.10 mm 

.. 0,08 mm 

0.20 mm 

0.30 mm 


€xh 


Bena 0.05 mm 
engin gines _, 0.20 mm 
ange Fa 1, 48° 

, 4,0 to 1.4mm 


30.966 to 30.976 mm 
97.975 to 27.985 mm 


eng} i 
aft naine 
31.00 to 31 .025 mm 
28.000 to 28.021 mm 
46.8 to 47.6mm 


= engi 
Nines gines 


8 tube it 


ted hei 
Ate, Se height (except 3S-G 
A, Nal block 


Gees, 


Cast iron 


81.00 to 81.01 mm 
g1.01 to 81.02 mm 
81.02 to 81.03 mm 
g1.60 to 81.53 mm 


91.23 mm 
gi.7amm 
0.05 mm 
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3S-FE and 3S-GE engines 


Bore diameter: 
Standard: 


Bore diameter (maximum): 
Standard 


Pistons and piston rings 


4A-FE engines 


Piston diameter at right angles to 
Standard: 


Piston-to-bore clearance 
Piston ring installed end gaps - 87 mm fi 


Tom to} : 
Top compression ring pe 


Top compression ING iesets.s 

Second compression ting 
7A-FE engines 
Note: There are two types of piston a ie 

her S| issemblies fi 

Type B Is identified by a single indentation on Hee nee 
Piston diameter at right angles to gudgeon pin, 24 

Type A piston: ey 


Standard: 


Oversize (0.50 mm) 
Type B piston: 
Standard: 


Oversize (0.50 mm) 
Piston-to-bore clearance: 
Type A piston 
Type B piston 


Top compression ring 
Second compression ting 
Oil control ring 
Piston rings without GOE marking: 
Top compression ring 


Oil control ring 
Piston ring-to-groove clearance: 
Piston rings with GOE marking; 
Top compression ring 


gudgeon pin, 24.5 mm from crown; 


86.00 to 86.01 mm 
86.01 to 86.02 mm 
86.02 to 86.03 mm 


80.905 to 80.915 mm 
80.915 to 80.925 mm. 
80.925 to 80.935 mm 


81.405 to 81 
43! 
Standard ont 


9.085 t0.0.105 mm 


Maximum 
0.13 mm 


.__ Se a NS eee 


3S-FE engines 


Engine removal and overhaul procedures 2Be3 


Piston diameter at right angles to gudgeon pin, 26 mm from piston crown: 


Standard: 


Piston-to. 


Pj 


OmMpression ring va 
Ol ring (side rail)... .....eeee 
oo 0-Stoove clearance: 
Seog MPression ring ie 
“ SoMpression ring .a..ssereereneeene 
Nu Nkshagt 
Im 


Vil cg 
Piston bts 


Paring j 
“PE '9 journal running clearance: 


Be tbig-en 


d) jou ing clearance: 
TAR engine. rnal running cle 


“GE engines ......00000 
“ad crankpin (big-end) journals me 


5 thrust 


“FE engines “ 
“GE engines 


Gide) 


85.837 to 85.847 mm 
85.847 to 85.857 mm 
85.857 to 85.867 mm 
86.337 to 86.367 mm 
Standard 

0.153 to 0.173 mm 


0.27 to 0.47 mm 
0.45 to 0.65 mm 
0.10 to 0.45 mm 


0.030 to 0.070 mm 
0.030 to 0.070 mm 


wn: 


85.960 to 85.970 mm 
85.970 to 85.980 mm 
85.980 to 85.990 mm 


Standard 
0.030 to 0.050 mm 


0.33 to 0.565 mm 
0.45 to 0.67 mm 
0.20 to 0.60 mm 


0.040 to 0.080 mm 
0.030 to 0.070 mm 


5 

Standard 

47.982 to 48.000 mm 
54.988 to 55.003 mm 


0.015 to 0.033 mm 


0.015 to 0.034 mm 
0.025 to 0.044 mm 


39.985 to 40.000 mm 
47.988 to 48.000 mm 
51,985 to 52.000 mm 
47,985 to 48.000 mm 


0,020 to 0,051 mm 
0.015 to 0.033 mm 
0,024 to 0.055 mm 


0.02 mm 
0.005 mm 


0.02 to 0.22 mm 


0.30 mm 
2.440 to 2.490 mm 


0.03 mm 
0.06 mm 
standard 
0.15 to 0.25 mm 
9.160 to 0.312 mm 


Maximum 
0.190 mm 


1.07 mm 
1.25mm 
1.05 mm 


Maximum 
0.070 mm 


0.85 mm 
0.97 mm 
0.90 mm 


Undersize (0.25 mm) 
47.745 to 47.755 mm 
54.745 to 54.755 mm 


0.016 to 0.056 mm 


0.019 to 0.059 mm 
0.027 to 0.067 mm 


39.745 to 39.755 mm 
47.745 to 47.555 mm 
51.745 to 51.755 mm 
47.745 to 47.755 mm 


0.019 to 0.065 mm 
0.016 to 0.056 mm 
0.023 to 0.069 mm 


Maximum 
0.30 mm 
0.35 mm 


Maximum 


0.080 mm 
0.080 mm 
0.080 mm 
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4A-FE and 7A-FE engines 
Operation 


Face angle 


Head margin (edge) thickness 6icys 
Stem diameter: 


3S-FE engines 
Operation 


Face angle 


Spring free length .. 
Guide internal diameter 
3S-GE engines 
Operation 


Face angle 


1 General information 


Included in this Part of Chapter 2 are 
femoving the engine, and overhaul 
for the cylinder head, cylinder blook! creme 
and all other engine internal components, 4 

The information given ranges from advic, 
concerning preparation for an Overhaul aA 
the purchase of replacement Parts, to detaileq 
step-by-step procedures covering removal 


inspection, renovation and refitti 
i i refitti i 
internal components, aan 


details of 


eet from cam 
Clear i i 
ue adjusted by shims 
Standard 


87.45 mm 
87.84 mm 


bes, via inverted camshatt followe’® 
hims 


aft lobes Fei, ers 
» Via Jlow 
by shime inverted camshaft fo 


kets) 
shaft lobes, via inverted camshatt followers (4 


Minimum 
86.95 mm 
87.35 mm 
0.6 mm 


Maximum 
0.080 mm 
0.100 mm 


Minimum 
97.10 mm 
98.00 mm 
0.5 mm 


Maximum 
0.080 mm 
0.100 mm 


Minimum 
104.80 mm 
98.85 mm 
0.5 mm 


Maximum 
0.080 mm 


44.43 mm 


R ef 
Engine overhaul - 92" 


Information 


ti 
if, - Not always easy to d 
®ngine should be comp: 
Umber of factors must 


Mileage is not 


yore 


os | 


2 * nb 
nN 
m ov 
i 
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eg eee eS 


Maintenance, should give many thousands of 
miles of reliable service. Conversely, a 
neglected engine may require an overhaul 
Very early in its life. 

Excessive oil consumption is an indication 

at piston rings, valve seals and/or valve 
ae are in need of attention. Make sure 

et Oil leaks are not responsible before 
eaene that the rings and/or guides are 
dese Perform a compression test, as 
eta bed in Part A of this Chapter, to 
<tmine the likely cause of the problem. 
Seley the oil pressure with a gauge fitted in 
it nine the oil pressure switch, and compare 
Main that Specified. If it is extremely low, the 
Pum and big-end bearings, and/or the oil 

L P, are Probably worn out. , 
metalh, Of power, rough running, knocking or 
Noise e engine noises, excessive valve gear 
Point tad high fuel consumption may also 
t ‘o the need for an overhaul, especially if 
complet, all present at the same time. If a 
Situation’ Service does not remedy the 
Solution” Alor mechanical work is the only 

n. 

interegine overhaul involves restoring all 
®Nging Parts to the specification of a new 
the pis During an overhaul, the pistons and 
Bisena tings are renewed, New main and 
"ecegga, carings are generally fitted; if 
a testo" the crankshaft may be reground, 
icon’ the journals. The valves are also 
fe Well, since they are usually in less~ 
ine ect Condition at this point. While the 
SomMpone ©. being overhauled, other 
and alten Such as the distributor, starter 
Ad reg yn ttr Can be overhauled as well. The 
“al Give ' Should be an as-new engine that 

h Cogyinn trouble-free miles. 
tees, 3 system components such as te 
ta We Whee and water pump shen 

crulator ge" an engine is overhauled. 
is Ue that wld be checked carefully, A 

whe Goag ® Not clogged or leaking. Also, 

3 ever th dea to renew the oil pump 
fore © engine is overhauled. i 
Vout Sginning the engine overhaul, rea' 
lop "SH with Sntire procedure, to familiarise 
fall Verhaui® Scope and requirements oft . 
Neoa” Carey 27 engine is not dificult if yo 
Ully all of the instructions, have the 

lon tg O18 and equipment, and pay close 
the Me-ogn@! Specifications. It can, howeven 

fomino. Plan on the car being a 

i ro @ minimum of two weeks 
: eetting Parts must be taken to a” 
Sug on GVOFKS for repair or reconditioning- 

fs eg Availability of parts, and make 
are op oessary special tools ay 
One wpotained in advance. Most ne : 

¢ Vth typical hand tools, althoug 
oF erecision measuring tools _ 
Newegg parts to determine if aed 

“d. Often, the engineering wor! 

er "Spection of parts, and can offer 


t a 


components (especially the cylinder 
block/crankcase and the crankshaft) have 
been inspected, before deciding what service 
and repair operations must be performed by 
an engineering works. The condition of these 
components will be the major factor to 
consider when determining whether to 
overhaul the original engine, or to buy a 
reconditioned — unit. Do not, therefore, 
purchase parts or have overhaul work done 
on other components until they have been 
thoroughly inspected. As a general tule, time 
is the primary cost of an overhaul, so it does 
not pay to fit worn or sub-standard parts. 

‘As a final note, to ensure maximum life and 
minimum trouble from a reconditioned engine, 
everything must be assembled with care, in a 
spotlessly-clean environment. 


Engine removal - methods 
and precautions 


ided that the engine must be 
if er Sea ral or major repair work, 
lie reliminary steps should be taken. ‘ 
Seve be a suitable place to work is 
Toe Vmportant. Adequate work space, 
one torage space for the vehicle, will 
$ rit a workshop or garage is not 
available, at the very least, a flat, level, clean 


is required. 
work surface Ae engine compartment and 


Clean smission before beginning the 
Sette will help keep tools clean 
hoist or A-frame will also be 

e sure that the equipment is 

ess of the combined weight of the 
transmission. Safety is of primary 

ik sidering the potential hazards 
ae he engine/transmission 
hicle. 
e first ti 
assist 


ime you have removed an 
ant should ideally be 
i i m someone more 
ae a ee tak There are 
ty when one person cannot 
* erform all of the operations 
ea lifting the engine out of the 


ead of time. Before 
for the hire of, or 
4 d equipment you will 
the tor uipment necessary to 
as Ht ansmission removal and 
ine sad with relative ease (in 
ine hoist) is as follows: a 
2 jack, complete sets of 
al ts as described at the end 
Heke blocks, and plenty of 

‘ solvent for mopping up 
d fuel. If the hoist must 
¢ you arrange for it in 
{| of the operations 
id. This will save 


operation ah 
arrange 


Jeaning 
lant an 
gure tha 

erform @ 
rout it beforenan 


Plan for the vehicle to be out of use for 
quite a while. An engineering works will be 
required to perform some of the work which 
the do-it-yourselfer cannot accomplish 
without special equipment. These places 
often have a busy schedule, so it would be a 
good idea to consult them before removing 
the engine, in order to accurately estimate the 
amount of time required to rebuild or repair 
components that may need work. 

Always be extremely careful when removing 
and refitting the engine/transmission. Serious 
injury can result from careless actions. Plan 
ahead and take your time, and a job of this 
nature, although major, can be accomplished 
successfully. 

The engine and transmission can be 
removed as an assembly either upwards or 
downwards from the engine compartment 
depending primarily on the lifting equipment 
available. 


4 Engine and transmission - EN 
removal, separation and ’ 
refitting Ss 


Warning: Petrol is extremely 
flammable, so take extra 
precautions when disconnecting 
any part of the fuel system. 
Don’t smoke, or allow naked flames or bare 
light bulbs, in or near the work area, and 
don’t work in a garage where a natural-gas 
appliance (such as a clothes dryer or water 
heater) is installed. If you spill petrol on 
your skin, rinse it off immediately. Have a 
fire extinguisher rated for petrol fires 
handy, and know how to use it. 
Note: The engine and transmission assembly 
can be removed either upwards or 
downwards from the engine compartment. 
The method used will depend primarily on the 
equipment available. On cars equipped with 
ABS brakes, it may be found that the 
restricted clearance between ihe engine/ 
transmission and the ABS actuator may make 
removal downwards preferable. If it is decided 
to remove the assembly upwards, make sure 
that the hoist used is able to lift the assembly 
high enough. 


Removal 


1 Chock the rear wheels then jack up the 
front of the car and support it on axle stands 
(see Jacking and Vehicle Support). Note: /f the 
engine and transmission is to be lowered from 
the engine compartment, allow sufficient 
clearance between the front bumper and the 
ground. If a low trolley is being used to move 
the assembly from under the vehicle, 
additional height will be required. 

2 Remove both front roadwheels, and 
remove the splash guards from under the 
engine compartment (see illustration), 

3 Remove the bonnet as described 
Chapter 11. 

4 Depressurise the fuel system as described 
in Chapter 4A. 


in 


i ce, 4 
igucation that an overhaul iS fh , 
overnaes2e does not preclU icin9 
moar pfequency of oo fae 
ich ee Mportant consider 
filter te had regular an 


anges, as well 2° 


"Ng reconditioning and renewal. 
_UNtIL the engine has beet 
'smantled, and until 4 


A ney and time. 


4.2 Unbolting the splash guards from 
under the engine compartment 


5 Remove the batte 
in Chapter 5A. 

6 Drain the cooling system (see Chapter 1) 
saving the coolant if it is fit for re-use, ; 
7 Drain the transmission oil/fluid with 
reference to Chapter 7A or 7B (as applicable) 
Refit and tighten the drain and filler plugs. } 
8 If the engine is to be dismantled, working as 
described in Chapter 1, drain the oil and if 
required remove the oil filter, Clean and refit 


the drain plug tightening it to the specif; 

5 ec 
torque (Chapter 1). ar 
9 On models fitted with air c 
remove the air Conditioning com 

Pressor 

(Chapter 3) however leave the air Conditioning 
system lines connected. Tie the co) 
to one side. Cee 
10 Unbolt the windscreen 
reservoir from the right-han 
engine compartment and Position it to 

Ir One 
side. If necessary, syphon the fluid from the 
reservoir first, disconnect the wiring and 
remove the reservoir completely, 
ah Unscrew the bolts secu! 
Steering pump to the bracke: 
the cylinder block, then s 
towards the engine and 
drivebelt. Note there is ins! 


ry and tray as described 


Onditioning, 


washer fluid 
id side of the 


an 
Ne side on 4 
Partmen 


15 Detach the accelerator cable ft 

throttle housing with reference to side 

and position the cable to one els Eb 

automatic transmission ™° 

disconnect the kick-down cable. tn tle 

16 Position a suitable container be 

front of the engine, then unscrew 

bolts securing the oil cooler hose 

filter housing and sump. Recover t 

17 Unscrew the nuts securing ritolds 

front downpipe to the exhaust Ma! 

lower the downpipe and recover iss 

ting. Note: /f the engine and 

being lowered from the engin 

it will be necessary to complete 

front section of the exhaust S! d 

reference to Chapter 4A. fie 

18 Remove a radiator as ie ove 

Chapter 3, then disconnect a” 

top and bottom hoses from the e" 
Disconnect the HT lead fro 

Coil on the bulkhead. 

20 Note the location of the he r 

the left-hand side of the cylinde? 

loosen the clips and disconne’ 

disconnect the wiring from the © 

the throttle housing. e' 

“1 Disconnect the vacuum ning 

inlet Manifold, throttle hour ons ft 

chamber noting their fitted local’ deta Uf 
Unscrew the union bolt an nef at 

{Uel supply hose from the end (nose: Fatt 

'So disconnect the fuel retut e tne! 


i 
both hoses to one side and ve uth 
dol of Vt 


a igo 


C 
ater j 


a Position it to °F 
‘SConnect the gearchange 
with reference to Chapter 7A. 
Nn automatic transm” 
inne ect the selector C4 
Nhibitor switch wiring from 
With reference to Chapter 7B. eS" , ive 
transmission fluid cooler hO*” dl 
emove the _ right-ha 
ponPletely as described in CNP ine 
8 On ail except 3S-G 
ansereW the bolt and MP yer 
frovonnect the suspension ett al 
3e7 the lower arm (see MUS) th? Ag 
“GE engine models, unse"?’, su? 
ee bolts, and disconnect rie 
ined balljoint from the hub 
mia, ond of the driveshaft 
ee taking care not 3 
fo tl aa housing. pe 
Sand support it @ Op 
2 Partment ansp axle stan <4 int? oil 
8Noeuvre the engine | 
@ attach it to the engin’ det oe 
"9 brackets on the oy aia 
tion). To keep the 5 th? gol il 
ly, attach the hoist © cylifvig 
ed aNd right-hand front of ts Ord 
of the, N® hoist until it is SUPP Gm 
© €ngine/transmission 4 


disco 


KI 
E en uty 


28 Unscrew and remove the through-bolts 
from the front and rear engine mountings, 
then unbolt the mounting brackets from the 
Cylinder block and transmission. Also unbolt 
& front Mounting rubber from the centre 
member - the rear mounting rubber can 
remain on the subframe. ; 
2 Unbolt the right-hand engine mounting 
rom the inner wing panel and from the 
bracket on the cylinder block as described in 
hapter 2a, 
Unbolt the left-hand engine mounting stay 
ae the top of the transmission, then 
"screw the nuts and bolts and remove the 
acunting bracket from the transmission. 
the assembly is to be lowered to the 
» UNbolt the longitudinal crossmember 
Shou’ Underbody. If available, a low trolley 
tran d be placed under the engine 
9 Mission assembly. 
been ake a final check that everything has 
Such disconnected, Ensure that components 
the gearchange cables and 
are secured so that they cannot be 
®9ed on removal, 
assent lift or lower the engine/transmission 
Makin oY ftom the engine compartment, 
ama 9 Sure that nothing is trapped a 
An aged (See illustration). Enlist the help c 
Recasgarat during this procedure, as it will be 
the 5. c'Y to tilt the assembly slightly to aa 
When lity, Panels, This is particularly ea 
iseq "9 the assembly as it must be initially 
the right-hand end in order to clear 
“and side of the engine compartment. 


LS) ; 
34 aration 


remath the engine/transmission assembly 
looks “, support the assembly on suitable 
tha, ae Wood, on a workbench or failing 
85 On. Clean area of the workshop floor. 
the Covert Matic transmission models unbolt 
and oyj,Strengthener from the transmission 
overt block for access to the torque 
UenksheO-driveplate bolts. Turn the 
an.88 Necessary for access, and 
SIX bolts, 
©W the retaining bolts, and remove 
Motor from the transmission (refer 
S| if necessary). — 
ren 8degi that both ana and transmission 
Ve th. °Y supported, then slacken an 
bac Maing Potts securing the transmission 10 
‘Aq, Sine, ig tne MiRneTot 
Ote the correct fitted positions 
and, where fitted, the relevant 
hey are removed, to use 48 4 
With p? Fefitting, 
Tangmic help of an assistant, withdray 
SMiggig, 10" from the engine. On mane 
smrodels, ensure that the vee 
Ut ghapsiO” is not allowed to hang °” 
digg. | While it is engaged with t 
N automatic transmission 
that the torque converter 
“ngaged with the transmission. 
1© loose, remove the locating 
ing © engine or transmission, 2" 
Safe place. 


as 
oriveshatts 


ensure 
lly 
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Engine removal and overhaul procedures 2Be7 


4.27 Engine lifting eye on the 3S-FE engine 


fitting 
ft the engine and transmission have been 
rated, perform the operations described 
ai in paragraphs 41 to 46. If not, proceed 
Oe geaerboed from paragraph 47 onwards. 
a manual transmission models, apply a 
pena Sf high-melting-point grease to the 
ee of the transmission input shaft. Do not 
splines | much, otherwise there is a possibility 
Sa se contaminating the clutch friction 
Cah te ensure that the clutch release 
ape tly engaged with the fork. 


ing is corre 
bearing stored transmission models make 
i ate the torque converter is fully engaged 
sure 


issi Chapter 7B). 

with the ta es Tea dowels are 
ositioned in the engine or 
y offer the transmission 
he locating dowels are 
manual transmission models, 
ight of the transmission Is 

n the input shaft. : 
ission housing-to-engine 
ing that a the necessary brackets 
ositioned, and tighten them to 
fed tora motor and tighten the 


pant ission models align 
matic terriveplate and torque 
n insert the bolts and tighten 
ecified torque (Chapter TA). 
ighten the bolts. te 
sary, position the engine 
ae embly under the vehicle 
sii position. 


ver an 


roan smission 
- engine/tran’ t 
4.33 Lifting he engine compartmen 
ss ly fro’ 


assemP 


48 Reconnect the hoist and lifting tackle to 
the engine lifting brackets. With the aid of an 
assistant, lift the assembly into the engine 
compartment, making sure that it clears the 
surrounding components. 

49 Refit the right-hand and left-hand engine 
mountings with reference to Chapter 2A. 

50 Where removed, refit the longitudinal 
crossmember to the underbody. 

51 Refit the front and rear engine mountings 
with reference to Chapter 2A. Remove the 
engine hoist. 

52 The remainder of the refitting procedure is 
a direct reversal of the removal sequence, 
with reference to the relevant Chapters and 
noting the following points: 

a) Ensure that the wiring harness is correctly 
routed and all connectors are correctly 
and securely reconnected. 

b) Refill the transmission oil/fluid with 
reference to Chapter 7A or 7B (as 
applicable). 

c) Adjust the auxiliary drivebelts as 
described in Chapter 1. 

d) On automatic transmission models adjust 
the kick-down cable and selector cable 
with reference to Chapter 7B, and top up 
the fluid with reference to Chapter 1. 

e) Refill the engine with oil with reference to 
Chapter 1. 

f) Refill the cooling system as described in 
Chapter 1. 

g) On completion, start the engine and 
check for leaks, 


5 Engine overhaul - dismantling EN 
sequence EN 


1 It is much easier to dismantle and work on 
the engine if it is mounted on a portable 
engine stand. These stands can often be hired 
from a tool hire shop. Before the engine is 
mounted on a stand, the flywheel/driveplate 
should be removed, so that the stand bolts 
can be tightened into the end of the cylinder 
block/crankcase. 

2 If a stand is not available, it is possible to 
dismantle the engine with it blocked up on a 
sturdy workbench, or on the floor. Be extra- 
careful not to tip or drop the engine when 
working without a stand. 

3 If you are going to obtain a reconditioned 
engine, all the external components must be 
removed first, to be transferred to the 
replacement engine (just as they will if you are 
doing a complete engine overhaul yourself). 
These components include the following: 

a) Alternator, power steering pump and/or 
air conditioning compressor mounting 
brackets (as applicable). 

b) Distributor, HT leads and spark plugs 
(Chapters 1 and 5B). 

c) Water pump and thermostat/coolant 
outlet housing(s) (Chapter 3), 

d) The fuel injection system components 
(see Chapter 4A). 
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9 If renewing the valve guides, the valve seats 
must be re-cut or re-ground only after the 
guides have been fitted. 


Valves 


10 Examine the head of each valve for 
pitting, burning, cracks, and general wear. 
Check the valve stem for scoring and wear 
ridges. Rotate the valve, and check for any 
obvious indication that it is bent. Look for pits 
‘ and excessive wear on the tip of each valve 
J t ‘ » 4 i f : . i | F stem. Renew any valve that shows any signs 


\ of wear or damage. 
t , es : 2 j (@ ) be, yea y - — a 11 If the valve appears satisfactory at this 
6.1a Removing the coolant o < __—_—— ? es : — oving a valve from the combustion stage, measure the valve stem diameter at 
9 t outlet... ’ j t he valve stemseals 6.4 Rem chamber | points usi i ter ( 
4 — : 4 “<" ++. to remove the valve ste several points using a micrometer (see 
. . er = 5 A Fee ‘ a 
: tor UPP® ad from the tops of the guides : illustration). Any significant difference in the 
€) All electrical switches and sensors and Site -».and the alterna” Ue 4 Wi A ection readings obtained indicates wear of the valve 
the engine wiring harness, : a Mounting bracket from the cylin : Withdraw the valve through the combustion ins? ° 


following i; 
i antled, i al ; ; . Be sure to perform all the fol stem. Should any of these conditions be 
1) Inlet and exhaust manifolds (see Chap- en ved j Da l 5 | ‘tied (see illustration). is stored care procedures before concluding that apparent, the valve(s) must be renewed. 
Hela ; ; i overs, timing b : 6 Cylinder head - dismantling together coontial that each valve is nd SPC arvices of a machine shop of engine 45° it the valves are in satisfactory condition, 
g) Engine mountings (Part A of this Chapter), ‘ Nd ial , al s, ca Spring cov th its collets, retainer, spring, aN the ser epecialist are required. Make alist of the) should be ground (lapped) into their 
h) Flywheel/driveplate (Part A of this Chapter). er), (se their oot The valves should also be hee vee ie require attention. respective seats, to ensure a smooth, gas-tight 
Note: When removing the external components i aust Manifold ds ba} Orrect sequence, unless they are r all item: d seal. If the seat is only lightly pitted, or if it has 
from the engine, pay close attention to details Gee Pan a 5 (Chapter 44), jindel nea the/.worn that they are to be renewed. Cylinder hea fully for cracks, been re-cut, fine grinding compound only 
poslgek be helpful or important during refitting. ; art A of thie iM this Chapter), Note: New and reconditioned CY! ture! i Plage "® 99ing to be kept and used ee 5 Inspect the head La cee 3 z and other should be used to produce the required finish. 
ote the fitted position of gaskets, seals, »CONNECting ro, a pter), can be obtained from the manu! re Polyth ach valve assembly in a label te evidence of coolant ; eee a at cylinder Coarse valve-grinding compound should not be 
apace, pins, washers, bolts, and other small engine overhaul specialists. Be we fo that thee bag or similar small container. ae e. If cracks are ae ' used, unless a seat is badly burned or deeply 
Riches oe St : some Specialist tools are require ‘ 4 the tiny Valves of No 1 cylinder are neares id be obtaine’ a feeler blade to _ pitted. If this is the case, the cylinder head and 
el eae oie me (which ilies is dismantling and inspection proce’ "9 belt end of the engine. Use a straight-2d0® head surface is not valves should be inspected by an expert, to 
crantcace: crankehed oe block/ es components may not be re4 er check that Me stration), if itis, it maybe decide whether seat re-cutting, or even the 
connecting rods all acca a Sand 68 auc 10), , t may therefore be more pr Cylinder h d valves - 2 distorted (see illus achined by an engine renewal of the valve or seat insert is required, 
cylinder head, sump, oil pu 7 mei oak procedinn@ the i ®conomical for the home Me, anin ediandiva ossible to have tm 13 Valve grinding is carried out as follows, 
" , Mp, and timi {} H ‘all i jalist. i ide- 
MiliRaveO boven oie ee ming belt i rates, “ty purchase a reconditioned head. © 0 9 and inspection p ay seata’ it eachvot the pues the cylinder head upside-down on a 
| i . is 'smantle, ji tio F e e severely + 
5 If you are planning a complete overhaul, the and wor} ~ Nece ed, tle, inspect and recond gharoere Tre) vl need to 14 Smear a trace of the appropriate grade of 
1 Remove , s d e Valve ; cracked, OF in engine overhaul _valve-grinding compound on the seat face, and 
the cylinder head a8 ©") 968 sa p d or re-cut by an engine, i tion grinding tool 
i A d, this press a suction grinding tool onto the valve 
ne Of this Chapter. fae pr Ction, will enable you to deci be eit they are only aa pes valve head. With a semi-rotary action, grind the valve 
re = removal of the camsh 2 Valve Service work must be carried out special removed by oes ¢ alve-grinding head to its seat, lifting the valve occasionally to 
ang .t@ inlet and exhaust manif? y fdine nat, EMGine overhaul. Note: If thé can 0° 4 seats Lae coh am redistribute the grinding compound (see 
. "emove the coolant outlet ae m fo sey, en severely overheated, it IS Dor und, aS describe! ides for wear by _ illustration). A light spring Placed under the 
using, also the alternator UPP Sheo, ee that the cylinder head is warped e valve oe and checking for valve head will greatly ease this operation. 
acket (See illustrations). Cle refully for signs of this. ‘ ing the relevant oF of the valve. Avery 15 If coarse grinding compound is being 
each 92 Valve spring compress, 8Ning i side MOVEMENT en 
ACh valve spring in turn until the S nt of mo 


0! ; 
gsr. t is acceptable, used, work only until a dull, matt even surface 
Cra, r i ve the valve and is produced on both the valve seat and the 
Can be removed. Release the co f te. wPe away all traces of old gaske' mall 4! if excessive remo’ ter (see below) valve, then wipe off the used compound, and 
and litt ae hs - Re e erainel Ss the cylinder head. I he valve stem a If the valve repeat the process with fine compound. When 
Spring seat tah oh of pliet® “ive 7 the"bustin,2ay the carbon from 08 w the valve if it Ee must be in the a smooth unbroken ring of light grey matt 
. Temoval tool, ¢ ae xtract th “4g pcvlinde Chambers and ports, then ee 5 not worn the te be renewed. The finish is produced on both the valve and seat, 
f eh, brow , Seal from i ully e ‘ ui a Sr head thoroughly with paraffin or a is 0 and it WN best carried out by the grinding operation is complete. Do not 
6.2a Using a compressor tooltocompress __ . Wetge 4 illustration ome 2 

the valve springs < — 3 s) 


le e, bias | ; 
Solvent uid ve guides ! verhaul specialist, _grind-in the valves any further than absolutely 


0 
65" 10 Ape : F t f val eae 
pre”_ 0s Off any h deposits tha newal or engine ilable. necessary. 
sence ao pave spring oar rey wf lg ere formed on ene nan use 4 a Toyol2 ne necessaly tools available 
d i i 1 oPe : ; ve i 
Tee ia the spring rilets: “ata wn Posits fated wire brush to reMov? ino wil 
He top of rove tne split co tne Tel | lh the valve heads and stems- 
With a 4 the tool, directly vt tne! 4 
ht hammer. This will 


fey 


- Spring... diameter Ne valves 
ig em 


valve st 
ring the 
east 


king ‘ or 
"9 the cylinder head surface 
distortion 
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7.17 Measuring the free length of the valve 
springs 


16 When all the valves have been ground-in, 
carefully wash off all traces of grinding 
compound using paraffin or a suitable solvent, 
before reassembling the cylinder head. 


Valve components 


17 Examine the valve springs for signs of 
damage and discoloration. The specified 
Toyota procedure for checking the condition 
of valve springs involves measuring the force 
necessary to compress each spring to a 
specified height. This is not possible without 
the use of the Toyota special test equipment, 
and therefore spring checking must be 
entrusted to a Toyota dealer. A rough idea of 
the condition of the spring can be gained by 
measuring the spring free length, and 
comparing it to the length given in this 
Chapters Specifications (see illustration). 

18 Stand each spring on a flat surface, and 
position a square alongside the edge of the 


8.1 Lubricate the stems of the valves 
before inserting them in their guides 


8.2 The inlet valve stem oil seals are 
brown or grey (left) and the exhaust valve 
seals are black (right) 


spring. Measure the 
and lower edges of th 
19 If any of the 
distorted or have lo: 


gap between the upper 
le spring and the Square, 
Springs are damaged, 
st their tension, obtain a 


renew the valve sprit 
if a major overhaul 


resh engi 
the valve stem onto the 


socket or Metal tut 

onto the guide, Note the yes® 
coded on their to ne 
Purposes, On all e 

fitted to the exh, aly fl 

for the inlet Valve guide: ‘i ane 
grey (see illustration) meget 
3 Refit the Spring ge ; 
spring on top of its 
retainer, 

4 Compress 
Spring com 
Collets in th 


» the seals, 
T brown or 


at, then log, 


Seat and ate the valve 


refit the Spring 
the valve gp; 

s 
Pressor to Pring 
© recess j 

Vv 
on thi elt then r pi ve 
n e remaining Valves eat 


8.4 Usin, 
collet ab of Grease rN 
Sn the Valve A ret, 
‘em: 


9 Pistons/connecting rods - 
removal 


1 Remove the timing belt, cylinder 
Sump and oil pump pick-up 
described in Part A of this Chapter. 
2 If there is a pronounced wear ti ee, 
top of any bore, it may be NC : 
remove it with a scraper or ridge fs uch 4 
avoid piston damage during remove! “cylinder 
ridge indicates excessive wear of 
bore, a cap 
3 Each connecting rod and bear vind 
should be identified for its respectiV® ude ne 
however the markings do not IN «ing? 
Cylinder number. Make a note of the native”) 
and the respective cylinders, or alte aint © 
use a hammer and centre-punch 
Similar, to mark each connecting FO 
end bearing cap with its respective ’ 
number on the flat machined surface PU 
Tur the crankshaft to bring piston 
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Safe-jgand tape it to the conne 
oe ning (see illustration). 
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_ een 


g the upper half bearing 


No 4 piston assembly in the 
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haft through 180 
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haft - removal 


«ing belt, sump, oil pumMP 
ard tiywheeW/driveplate with 


art A of this Chapter (the engine 


rom the vehicle), then 
e plate and rear oil seal 


r engin er the gasket (see 


recov! 


ove the rear oil seal 
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housing «+° 


2 Remove the pistons and connecting rods, 
as described in Section 9. Note: /f no work is 
to be done on the pistons and connecting 
rods, there is no need to remove the cylinder 
head, or to push the pistons out of the cylinder 
bores. The pistons should just be pushed far 
enough up the bores to position them clear of 
the crankshaft journals. 

3 Check and note the crankshaft endfloat as 
described in Section 13, then proceed as 
follows. 

4 Working in the sequence shown, slacken 
the main bearing cap retaining bolts by a turn 
at a time (see illustration). Once all bolts are 
loose, unscrew and remove them from the 
cylinder block. Note that the caps are 
numbered from the timing belt end of the 
engine, and in addition an arrow points to the 
timing end (see illustrations). 

5 Remove the main bearing caps and recover 
the lower main bearing shells. Tape each shell 
to its relevant cap for safe-keeping. Also 
recover the thrust washers either side of the 
centre main bearing cap keeping them 
identified for position. 

6 Carefully lift out the crankshaft, taking care 
not to displace the upper main bearing shells. 
7 Recover the upper bearing shells from the 
cylinder block, and tape them to their 
respective positions on the main bearing 
caps. Remove the thrustwasher halves from 
the side of centre main bearing, and store 
them with the main bearing cap. 


man A 


. +. and recover the gasket 


10.4c Main bearing caps are numbered 


and marked with an arrow towards the 
timing end of the engine 


LS te n 


11.1a Removing the oil Pressure sensor 
from the cylinder block 


11 Cylinder block/crankcase - 
cleaning and inspection 


Cleaning 


1 Remove all external components and 
electrical switches/sensors from the block, 
and unbolt the alternator and Power steering 
pump brackets as applicable (see 
illustrations). 
2 For complete cleaning, the core Plugs 
should ideally be removed. Drill a small hole 
in the plugs, then insert a Self-tapping screw 
into the hole. Pull out the plugs by Pulling on 
the screw with a pair of grips, or by using a 
slide hammer. 

3 Scrape all traces of sealant from the 
cylinder block/crankcase, taking care not to 
damage the gasket/sealing surfaces, 

4 Remove all oil gallery plugs (where fitted), 
The plugs are usually very tight - they may 
have to be drilled out, and the holes re- 
tapped. Use new plugs when the engine is 
reassembled. 

5 If any of the castings are extremely dirty, all 
should be steam-cleaned. 

6 After the castings are returned, clean all oil 
holes and oil galleries one more time. Flush all 
internal Passages with warm water until the 
water runs clear. Dry thoroughly, and apply a 
light film of oil to all mating surfaces and the 
cylinder bores, to prevent rusting. If you have 
access to compressed air, use it to speed up 


the drying process, and to blow out all the oil 
holes and galleries. 


Warning: Wear eye protection 
when using compressed air! 


7 If the castings are not very dirty, you can do 
an adequate cleaning job with hot (as hot as 
you can stand!), soapy water and a stiff brush, 
Take plenty of time, and do a thorough job, 
Regardless of the cleaning method used, be 
sure to clean all oil holes and galleries very 
thoroughly, and to dry all components well, 
Protect the cylinder bores as described 
above, to prevent rusting. 

8 All threaded holes must be clean, to ensure 
accurate torque readings during reassembly, 
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12.6 The piston size grade is stamped onto 
the piston crown 


big-end and small-end bearings. Check that 
the rod is not bent or distorted. Damage is 
highly unlikely, unless the engine has been 
seized or badly overheated. Detailed checking 
of the connecting rod assembly can only be 
carried out by a Toyota dealer or engine repair 
specialist with the necessary equipment. 

13 On 4A-FE, 7A-FE and 3S-FE engines the 
pistons and connecting rods can only be 
separated by a Toyota dealer or engine repair 
specialist with suitable equipment to press the 
gudgeon pins from the connecting rods. If the 
pistons are being renewed on these engines, 
have the new pistons fitted by the specialist. 
On 3S-GE engines the gudgeon pins are fully 
floating in the pistons and connecting rods 
and may be removed after removal of the end 
circlips. 

14 The connecting rods themselves should 
not need renewal, unless seizure or some 
other major mechanical failure has occurred, 
Check the alignment of the connecting rods 
visually, and if the rods are not straight, take 
them to an engine overhaul specialist for a 
more detailed check. 

15 Measure the diameter of the big-end cap 
retaining bolts, using vernier calipers, at a point 
approximately 15 mm below the underside of 
the bolt head. If the diameter of any bolt is less 
than 7.60 mm (3S-FE and 3S-GE engines) or 
8.60 mm (4A-FE and 7A-FE engines), the bolt 
must be renewed. If any of the bolts have 
reached this minimum diameter, it is a wise 
precaution to renew all the connecting rod 
bolts as a set. 


13 Crankshaft - inspection 


Checking crankshaft endfloat 


4 If the crankshaft endfloat is to be checked, 
this must be done when the crankshaft is stil] 
installed in the cylinder block/crankcase, but 
is free to move (see Section 10). 

2 Check the endfloat using a dial gauge in 
contact with the end of the crankshaft (see 
illustration). Push the crankshaft fully one 
way, and then zero the gauge. Push the 
crankshaft fully the other way, and check the 


13.2 Checking the crankshaft endfloat 
with a dial gauge 


endfloat. The result can be compared with the 
specified amount, and will give an indication 
as to whether new thrustwashers are required. 
3 If a dial gauge is not available, feeler blades 
can be used. First push the crankshaft fully 
towards the flywheel end of the engine, then 
use feeler blades to measure the gap between 
the centre crankpin web and centre main 
bearing thrustwasher (see illustration). 


Inspection 


4 Clean the crankshaft using paraffin or a 
suitable solvent, and dry it, preferably with 
compressed air if available. 


A 


5 Check the main and big-end bearing 
journals for uneven wear, scoring, pitting and 
cracking. 

6 Big-end bearing wear is accompanied by 
distinct metallic knocking when the engine is 
running (particularly noticeable when the 
engine is pulling from low speed) and some 
loss of oil pressure. 

7 Main bearing wear is accompanied by 
Severe engine vibration and rumble - getting 
Progressively worse as engine speed 
increases - and again by loss of oil pressure. 
8 Check the bearing journal for roughness by 
running a finger lightly over the bearing 
surface. Any roughness (which will be 
accompanied by obvious bearing wear) 
indicates that the crankshaft requires 
regrinding (where Possible) or renewal. 

9 Crankshaft run-out can be checked by 
supporting each end of the crankshaft on V- 
blocks, and measuring any run-out at the 
centre of the shaft using a dial gauge. If the 
run-out exceeds the specified limit, a new 
crankshaft will be required. 

10 If the crankshaft has been reground, 
Check for burrs around the crankshaft oil 
holes (the holes are usually chamfered, so 
burrs should not be a problem unless 
regrinding has been carried out carelessly), 
Remove any burrs with a fine file or scraper, 


and thoroughly clean the oil holes as 
described Previously. 


Warning: Wear eye protection 
when using compressed air! 
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16.2b ... and caps 


be refitted to their original locations in the 
block and caps. 


Main bearing running clearance 
check 


3 Before the crankshaft can be permanently 
installed, the main bearing running clearance 
should be checked; this can be done in either 
of two ways. One method is to fit the main 
bearing caps to the cylinder block, with shells 
in place. With the cap bolts tightened to the 
specified torque, measure the _ internal 
diameter of each assembled pair of bearing 
shells using a vernier dial indicator or internal 
micrometer. If the diameter of each 
corresponding crankshaft journal is measured 
and then subtracted from the bearing internal 
diameter, the result will be the main bearing 
running clearance. The second (and more 
accurate) method is to use a product known 
as Plastigauge. This consists of a fine thread 
of perfectly round plastic which is 
compressed by the action of tightening down 
the main bearing caps with the crankshaft in 
position. When the cap is removed, the plastic 
is deformed and the running clearance can be 
measured with a special card gauge supplied 
with the kit. 

4 With the upper main bearing shells in 
position on the cylinder block, ensure that the 
crankshaft journals and bearing shells are 
perfectly clean and dry, then carefully lower 
the crankshaft into position. 

5 Cut several lengths of Plastigauge and 
place one on each crankshaft journal (see 
illustration). 


L nae ae 
16.5 Cut several lengths of Plastigauge 
and place one on each crankshaft journal 


16.6 Refitting the main bearing caps 


6 With the bearing shells in position, refit the 
caps to their original locations; take care not 
to disturb the Plastigauge (see illustration). 

7 Progressively tighten the cap bolts to their 
specified torque setting; do not rotate the 
crankshaft at any time during this operation. 

8 Unscrew the bolts and carefully lift off the 
bearing caps whilst taking great care not to 
disturb the Plastigauge or rotate the 
crankshaft. 

9 Compare the width of the crushed 
Plastigauge on each journal to the scale 
printed on the Plastigauge envelope to obtain 
the main bearing running clearance (see 
illustration). 

10 If the clearance is not as specified, the 
bearing shells may be the wrong size (or 
excessively worn if the original shells are 
being re-used). Before deciding that different 
size shells are needed, make sure that no dirt 
or oil was trapped between the bearing shells 
and the caps or block when the clearance 
was measured. If the Plastigauge was wider at 
one end than at the other, the journal may be 
tapered. 

11 Carefully scrape away all traces of the 
Plastigauge material from the crankshaft and 
bearing shells using your fingernail or other 
object which is unlikely to score the shells. 


Final crankshaft refitting 


12 If necessary, obtain new bearing shells 
which carry the same number as that 
Stamped on the reverse side of the defective 
ones (unless the crankshaft has been 
reground); if the number is not visible, select a 
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19 Fit the main bearing cap bolts, having 
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three sub-sizn Toyota nate if possible 
ilability. If Po 
2 consi parts 4° crankshaft big-end 
inform 


fe) , 
jameter ring bearing shells. 


to the specified torque 


3 Prior to refitting the piston/connecting rod 
assemblies, it is recommended that the big- 
end bearing running clearance is checked as 
follows. 


Big-end bearing running 
clearance check 


4 Clean the backs of the bearing shells, and 
the bearing locations in both the connecting 
rod and bearing cap. 

5 Press the bearing shells into their locations, 
ensuring that the tab on each shell engages in 
the recess in the connecting rod and cap. 
Take care not to touch any shell’s bearing 
surface with your fingers, and ensure that the 
shells are correctly installed. If the original 
bearing shells are being used for the check, 
ensure that they are refitted in their original 
locations. The clearance can be checked in 
either of two ways. 

6 One method is to refit the big-end bearing 
cap to the connecting rod, ensuring that they 
are fitted the correct way round, with the 
bearing shells in place. With the cap retaining 
nuts/bolts correctly tightened, use an internal 
micrometer or vernier caliper to measure the 
internal diameter of each assembled pair of 
bearing shells. If the diameter of each 
corresponding crankshaft journal is measured 
and then subtracted from the bearing internal 
diameter, the result will be the big-end 
bearing running clearance. 

7 The second, and more accurate, method is 
to use Plastigauge (see Section 16). 

8 Ensure that the bearing shells are correctly 
fitted. Place a strand of Plastigauge on each 
(cleaned) crankpin journal, 


Expander 
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Ring 
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Compression Rail 


No.1 


Compression 
Ring 


Front 
Mark 
(Protrusion) 


Lower Side 


47.10b Pistol 


n ring end gap spacing (3S-FE and 3S-GE engines) 


py 


18.20 Using a hammer handle to tap the 
piston into its bore 


9 Refit the (clean) piston/connecting rod 
assemblies to the crankshaft, and refit the 
big-end bearing caps, using the marks made 
or noted on removal to ensure that they are 
fitted the correct way round. 

10 Tighten the bearing cap nuts/bolts in the 
specified two Stages as described below, 
Take care not to disturb the Plastigauge, nor 
to rotate the connecting rod during the 
tightening sequence. 

11 Dismantle the assemblies without rotating 
the connecting rods. Use the scale printed on 
the Plastigauge envelope to obtain the big- 
end bearing running clearance. 

12 If the clearance is not as specified, the 
bearing shells may be the wrong size (or 
excessively worn, if the original shells are 
being re-used). Make sure that no dirt or oil 
was trapped between the bearing shells and 
the caps or connecting rods when the 
clearance was measured. If the Plastigauge 
was wider at one end than at the other, the 
crankpins may’ be tapered. 

13 If the clearance is not as specified with 
the original bearing shells, repeat the 
checking procedure using new bearing shells, 
If the clearance is not as specified even with 
new bearing shells, then seek the advice of a 
Toyota dealer or engine overhaul specialist, 
They will be able to advise you on the best 
course of action, and whether or not it will be 
necessary to have the crankpin journals 
reground and fit undersize shells. 

14 Where necessary, obtain the required 
grades of bearing shell, and repeat the 
running clearance checking procedure as 
described above. 


ae eV I 
18.22 Using an angle-tightening gauge to 
tighten the big-end bearing cap bolts to 
their Stage 2 angle 
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i i cautions 
General information and pre . : 
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Hose and fluid leak check 


See Chapter 1 


i i tion and refitting 
Radiator - removal, inspect fitt 
Thermostat - removal, testing and refitting 


Water pump - removal, inspection and refitting 
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See Chapter 1 
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1 General information and 
precautions 


General information 


The cooling system is of pressurised type, 
comprising a water pump, a crossflow 
radiator, a coolant expansion tank, an electric 
cooling fan, a thermostat, heater matrix, and 
all associated hoses and switches. On 4A-FE 
and 7A-FE engines the water pump is driven 
by a ribbed drivebelt from the crankshaft 
pulley; the water pump pulley also drives the 
power steering pump where fitted. On 3S-FE 
and 3S-GE engines the water pump is driven 
by the engine timing belt. 

The system functions as follows. The water 
pump pumps cold water around the cylinder 
block and head Passages, and through the 
throttle body and heater matrix. On 3S-GE 
engines the water is also circulated .through 
the oil cooler on the front of the cylinder 
block. 

When the engine is cold, the coolant is 
returned from the thermostat housing to the 
water pump. When the coolant reaches a 
predetermined temperature, the thermostat 
opens, and the coolant passes through the 
top hose to the radiator. As the Coolant 
circulates through the radiator, it is Cooled by 
the inrush of air when the car is in forward 
motion. The airflow is supplemented by the 
action of the electric cooling fan when 
necessary. Upon reaching the bottom of the 
radiator, the coolant has now Cooled, and the 
cycle is repeated. 

When the engine is at normal Operating 
temperature, the coolant expands, and some 
of it is released through the valve in the 
radiator pressure cap, and displaced into the 
expansion tank. Coolant collects in the tank, 
and is returned to the radiator when the 
system cools. The expansion 
pressurised, 

The electric Cooling fan is mounted on the 
rear of the radiator. At a predetermined 
coolant temperature, the cooling fan 
temperature switch contacts close and the 
fan is actuated via a relay. 


Precautions 


tank is not 


Warning: Do not attempt to 

remove the radiator pressure 

cap, or to disturb any Part of the 

cooling system, while the engine 
is hot, as there is a high risk of scalding, If 
the radiator pressure cap must be removed 
before the engine and radiator have fully 
cooled (even though this is no¢ 
recommended), the pressure in the Cooling 
system must first be relieved. Cover the 
cap with a thick layer of cloth, to avoiq 
scalding, and slowly unscrew the Pressure 
cap until a hissing sound is heard. When 
the hissing has stopped, indicating that the 
pressure has reduced, slowly unscrew the 
pressure cap until it can be removed; if 
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3 Radiator - removal, insP 
and refitting 


. ect" 
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of this Chapter before starting 
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SConnect the expansion 
© top of the radiator (see! 


34 Disconnecting the ona 
hose from the 


1B Cooling fan temperature switch on the 
radiator bottom tank 
(8S-FE and 3S-GE engines) 


the SS-FE and 3S-GE engines disconnect 
Swi “ring from the cooling fan temperature 
ilust (€s) on the radiator lower tank (se 
Tation), 

assen ov the cooling fan and shroud 
? ore as described in Section 5. let 6 
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nt he radiator (see illustration). 
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ang pant engine compartment crosemems ‘ 
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S i lustration), 
br he radiator from the lower rabee 
Compares and remove it from the eng 
“tment (See illustration). 
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tic transmission fluid cooler 


3.7 aa radiator bottom tank 


line ont 


ergency, minor leaks from the 
be cured by using a suitable 
ant, in accordance with its 
5 instructions, with the radiator 


14 In an em 
radiator can 
radiator seal 
manufacturer 
in situ. adiator is to be sent for repair, or is 
45 Ifthe ier remove all hoses first. 

to be rene t the condition of the upper and 
i sett mounting rubbers, and renew 
lower 


them if necessary. 


jttin 
Refitt 4 isa reversal of removal, but on 
a7 Re refill and bleed the cooling 


comple’ described in Chapter 1. 
sys 


ermostat - removal, testing 
and refitting 


+ i tension and 
liary drivebelt 

1 Sonar 1) and temperature 
n (s 


ration. king a long time 
- s to be taking 

gine Sa on heater output or 

bee the thermostat 


the 


2 Ifthe en ES 

oO warm e operation, A 

t leh eaitok open. Renew 
al 


hand to 

hot, use your 

ature of the radiator top 
‘t hot, but the engine Is, 


ie thermostat cover/iniet 


i 7A-FE engines) 


0" 


T mounting 
brackets from the crossmember 


the thermostat is probably stuck closed, 
preventing the coolant inside the engine from 
escaping to the radiator - renew the 
thermostat. 

Caution: Don’t drive the vehicle without a 
thermostat. The lack of a thermostat will 
slow warm-up time. The engine 
management system’s ECU will then stay 
in’ warm-up mode for longer than 
necessary, causing emissions and fuel 
economy to suffer. 

4 If the radiator top hose is hot, it means that 
the coolant is flowing and the thermostat is 
open. Consult the Fault finding section at the 
end of this manual to assist in tracing possible 
cooling system faults. 


Removal 


5 On 4A-FE and 7A-FE engines the 
thermostat is located in a housing bolted to 
the transmission end of the cylinder head. On 
3S-FE and 3S-GE engines it is located on the 
water pump at the front right-hand end of the 
cylinder block. 

6 Drain the cooling system as described jn 
Chapter 1. 

7 Disconnect the radiator top hose from the 
thermostat cover/inlet. 

8 On 4A-FE and 7A-FE engines disconnect 
the wiring from the cooling fan temperature 
switch on the thermostat cover/inlet. 

9 On the 3S-GE engine remove the alternator 
lower bracket with reference to Chapter 5A. 
10 Unscrew the nuts and remove the 
thermostat cover/inlet from the studs on the 
housing (see illustrations). 


4.10b Thermostat cover/iniet 
(8S-FE engine) 


3e4 Cooling, heating and air conditioning systems 


11 Note that the jiggle pin on the thermostat 
is facing upwards, then withdraw the 
thermostat from the thermostat housing 
(4A-FE:and 7A-FE engines) or cover/inlet (3S- 
FE and 3S-GE engines). Ease the rubber 
sealing ring from the edge of the thermostat 
(see illustrations). 


Testing 


12 Suspend the thermostat on a length of 
string in a container full of cold water. Heat 
the water to bring it to the boil - the 
thermostat must open by the time the water 
boils. If not, renew it. 

13 If a thermometer is available, the opening 
temperature of the thermostat may be 
determined; compare with the figures given in 
the Specifications. The opening temperature 
is also marked on the thermostat. 

14 If the thermostat fails to close as the water 
cools, it must be renewed. 


Refitting 


15 Commence refitting by thoroughly 
cleaning the mating faces and seating of the 
cover/inlet and the housing. 

16 Fit a new rubber sealing ring to the 
thermostat. 

17 Locate the thermostat in the housing or 
inlet (as applicable) making sure that the jiggle 
pin is facing upwards. On 3S-FE and 3S-GE 
engines the cover/inlet has a protrusion for 
aligning the jiggle pin. 

18 Refit the cover/inlet on the studs and 
tighten the mounting nuts progressively to the 
specified torque. Reconnect the wiring to the 
temperature sensor on 4A-FE and 7A-FE 
engines. 

19 Reconnect the radiator top hose. 


20 Refill the cooling system as described in 
Chapter 1. 


5 Electric cooling fan(s) - 
testing, removal and refitting 


Note: Refer to the warnings given in Section 1 
of this Chapter before starting work. 


Testing 


1 Current supply to the Cooling fan is via the 
radiator fan relay which is triggered by the 
cooling fan temperature switch located on the 
thermostat cover/inlet (4A-FE and 7A-FE 
engines) or on the bottom tank of the radiator 
(8S-FE and 3S-GE engines). On 4A-FE and 
7A-FE engine models with air conditioning, an 
air conditioning pressure switch is incorporated 
in the circuit upstream of the temperature 
Switch. There are two cooling fans on 3S-FE 
and 3S-GE engine models, and where air 
Conditioning is fitted, the magnetic clutch relay 
is linked to the No 1 cooling fan circuit. 

2 Detailed fault diagnosis can be carried out 
by a Toyota dealer using suitable test 


equipment, but basic diagnosis can be carried 
out as follows, 
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7.10a Unscrew the mounting bolt... 


6 Loosen the bolts securing the drive pulley 
to the water pump one or two turns - the bolts 
are easier to loosen before actually removing 
the drivebelt. 

7 Loosen the alternator pivot and adjustment 
lock bolts then back off the adjustment bolt 
and slip the auxiliary drivebelt from the 
pulleys. On models with power steering also 
remove the power steering pump drivebelt 
(see Chapter 1). } 

8 Fully unscrew the bolts securing the pulley 
to the water pump. Note: /t is not possible to 
completely remove the pulley as there is 
insufficient room between the pulley and inner 
wing panel. The pulley is removed together 
with the pump, however it must be moved to 
the rear as far as possible at this stage in order 
to remove the middle timing cover. 

9 Unbolt and remove the upper and middle 
timing belt covers. 

10 Unscrew the bolt securing the engine oil 
level dipstick tube to the water pump rear 
elbow, then withdraw the tube from the rear of 
the oil pump housing and remove from the 
engine compartment. Check that the O-ring is 
still located on the bottom end of the tube 
(see illustrations). , 

41 Where fitted, unscrew the bolt securing 
the power steering pump bracket to the 
cylinder head, then loosen the pump 
mounting bolts and move the Pump as far to 
the rear as possible (see illustration). 

12 Disconnect the wiring from the 
temperature gauge sender on the water 
pump-to-cylinder head elbow, 

43 Unbolt and remove the support from the 
rear elbow. 


oo” ae 


7.10b ... and remove the oil dipstick tuba 
from the rear of the oil Pump housing 


7.11 Removing the bolt securing the 


power steering pump bracket to the 
cylinder head 


14 Unscrew the two nuts securing the water 
pump rear elbow to the cylinder head, pull the 
elbow from the studs, and recover the gasket 
(see illustrations). 

15 Unscrew the bolts securing the water 
pump to the right-hand end of the cylinder 
block, then withdraw the assembly upwards 
while guiding it from behind the timing belt. 
Recover the water pump pulley then remove 
the O-ring from the cylinder block (see 
illustrations). 

16 With the assembly on the bench, release 
the clips and disconnect the elbow and hose 
from the rear of the water pump (see 
illustration). 

17 Unscrew the bolts and separate the rear 
cover from the water pump. Recover the 
gasket (see illustrations). 


7.15a Removing the water pump... 


7.17a Unscrew the bolts... 


Inspection 


18 Check the pum 
Signs of excessi 
impeller, 


the bearings. 
Refitting 


Procedure, howe. 
the cover and 


the cylinder ‘Saas 


Ww 
nasi 
e setting 


and bolts to the specified torqu 
not forget to locate the pulley 
Pump before refitting the pump to A 
block - tighten the pulley bolts meting 
and fully tighten them after ad 
auxiliary drivebelt as described '7 

Refit the camshaft cover with © te 
Chapter 2A. Refill the cooling ¥ 
reference to Chapter 1, then st! 

and check all disturbed joints 

Soon as the engine is fully warm? 


38-FE and 38-GE engines 
if 
Removal sctiPe ag! 


20 Drain the cooling system a8 a 10P tl 
hapter 1. Disconnect the radia” tne 


Tom the thermostat cover elbow 
Pump, 


dh 
716 Removing the elbow 2” uP 
the rear of the water 


1 
qemove the timing belt and idler pulley(s) 
€scribed in Chapter 2A. 
Cha paove the alternator as described in 
Moet OA: then unbolt the lower alternator 
23 sting bracket, 
Vase the two nuts securing the 
the» Pipe to the water pump on the front of 
€ngine, 


Surin eM the three mounting bolts 
block the water pump to the cylinder 
bypass hen withdraw the pump from the 
compar Pe and remove from the engine 
Yass Ment. Recover the O-ring from the 
blog, PIPE and the gasket from the cylinder 


the ut the assembly on the bench, unbolt 
the gact Pump from the cover and recover 
then eect If necessary, remove the 
Ihg stat with reference to Section 4. 
Pection 
Peete 
nape all mating surfaces thoroughly then 
z © Water pump for wear and damage. 
© pump body and impeller for 
+ ©XCessive corrosion. Turn the 
sion 8nd check for stiffness due to 
eno ughness due to excessive end 
Sw the pump if the bearings are 
Sively, 
2B R, “3 
Sitting ; 
ay i iS @ reversal of removal, but fit a 
sey Dotty 24 gaskets and tighten all nuts 
tin fs to the specified torque wrench 
wigPter 2 fit the timing belt as described in 
"foray ad adjust the alternator drivebelt 
the © witne® © Chapter 1. Refill the cooling 
SNging reference to Chapter 1, then start 
8nd check all disturbed joints for 
Nn as the engine is fully warmed 


Rati 
Sygta"'9 and ventilation 
~ general information 


8 
mot "Wentilation system consists of @ 
{housed beneath the left-hand 
la), face level vents in the centre 
“Nd of the facia, and air ducts to 
Wells, v 


r fi 4 
Ol unit is located in the facia, and 


Ve . 
the heater/ventilation contro! 
Panel... 


Cooling, heating and air conditioning systems 


Is operate flap valves to deflect and 
ea ‘ening through the aoe Pit of 
the heating/ventilation system. The ng val bey 
are contained in the air distribution | jousi o, 

hich acts as a central distribution unit, 
passing gir to the various ducts and vents. i 
Cold air enters the system through the grille 
at the rear of the engine compan ene If 
ired, the airflow is boosted by the lower 
Sei then flows through the various ducts, 
ed din to the settings of the controls. Stale 
aes Sed through ducts at the rear of the 
a ie mit warm air is required, the cold air is 
le over the heater matrix, which is 
ian by the engine coolant. daa 
dels fitted with air conditioning, 
oP ven switch enables the outside air 
pa be closed off, while the air inside the 
our is S Araultated. This can be useful to 
ie leasant odours entering Meld 
«de the vehicle, but should only be ws 
ear as the recirculated air inside the 
briefly, 


vehicle will soon become stale. 


ing and ventilation 
LE onents - 


m vt 
aa and refitting 


Hi ater/ventilation control panel 
le 


pence the radio as described in Chap- 
1 Remov 
i ut the 
ter 12. wdriver, carefully prise © 
2 using @ =a the centre of the fac 1a 
surround fro e to the facia, lever agains 
a ae Disconnect the wiring from 
or clo’ 


und. F 
the rear of t agen and withdraw the 


cia 
ovtilation control panel from the fa 
eater/ven” 
eos ilustration)- wiring and cables faving 


pisconie sition, then withdraw the panel 


reversal of removal, but 
control cables in_ their 
" sitions. Check the 


control panel before refitting 


Heater assembly 


Warning: On models fitted with 
air conditioning, do not attempt 
to remove the cooling unit, 
which is located between the 


. heater blower motor casing and the main 


heater assembly. Removal of the cooling 
unit entails disconnection of refrigerant 
lines - refer to Section 10 for precautions 
to be observed. If in any doubt as to the 
procedure to follow on models with air 
conditioning, consult a Toyota dealer for 
advice. 


Removal 


6 Remove the instrument panel as described 
in Chapter 12. 
7 Remove the steering column as described 
in Chapter 10. 
8 Unscrew the nuts and bolts and remove the 
reinforcement bar. 
9 Drain the cooling system as described in 
Chapter 1. Position cloth rags or absorbent 
material in the front footwells to catch spilt 
coolant from the heater. 
10 Disconnect the control cable from the 
water valve. 
41 In the engine compartment, disconnect 
the two heater hoses on the bulkhead. 
42 Pull the rear compartment air ducts from 
the bottom of the heater assembly. 
13 Note the location of all wiring connectors, 
then disconnect them from the assembly. 
44 Unscrew the mounting nuts and bolts and 
withdraw the assembly from inside the 
vehicle. Be prepared for some loss of coolant 
from the heater matrix stubs. 
15 If necessary the heater motor and housing 
can be removed from the passenger side of 
the vehicle at this stage after disconnecting 
the wiring and cables. 
Refitting 
16 Refitting is a reversal of removal, but note 
the following: 
a) Make sure that all wiring and cables are 
routed as noted during dismantling. 
b) Make sure that all air ducts are securely 
reconnected. 
c) Refit the instrument panel with reference 
to Chapter 12. 
d) On completion, refill and bleed the 
cooling system as described in Chapter 1. 


Heater matrix 


Removal 


17 Drain the cooling system as described in 
Chapter 1. 

418 In the engine compartment, disconnect 
the heater hoses on the bulkhead noting their 
location. 

149 Inside the vehicle pull the plastic cover 
from the right-hand side of the heater 
assembly. 

20 Remove the centre console as described 
in Chapter 11. 

21 Position cloth rags or absorbent mate 
in the right-hand footwell to catch 
coolant. 


rial 
any spilt 


9.22 Heater matrix and pipe clamp 


22 Unscrew the screw securing the matrix 
pipe clamp to the heater assembly and 
remove the clamp (see illustration). 

23 Pull the carpet down, then withdraw the 
matrix from the heater assembly while guiding 
the pipes from the bulkhead. 

Refitting 

24 Refitting is a reversal of removal, and refill 
the cooling system with reference to Chapter 1. 


Heater blower motor 
Removal 


25 Working beneath the left-hand side of the 
facia, remove the glovebox from the facia 
panel. 

26 Disconnect the wiring leading to the 
heater blower motor. 

27 Unscrew the mounting screws and lower 
the blower motor from the facia (see 
illustrations). 

Refitting 


28 Refitting is a reversal of removal. 


10 Air conditioning system - 
general information and 
precautions 


General information 


An air conditioning system is available on 
certain models. It enables the temperature of 
incoming air to be lowered, and also 
dehumidifies the air, which makes for rapid 
demisting and increased comfort. 
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Components - removal 
refitting 
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Chapter 4 Part A: 


Fuel and exhaust systems 
Buel and exhaust systems: 


Contents 


cl 25.58, 
Air Slerator pedal - removal and refitting 


Air fj ©aner and inlet ducts - removal and refitting - 


Ite 
Air fier Slement check and clean 


Ac , 
Aes stator Cable - removal, refitting and adjustment 


Fuel injection system - general diagnosis and adjustment 
Fuel injection system - general information +. 
Fuel injection system components - removal and refitting 
Fuel pump - removal and refitting 7 

Fuel tank - removal, inspection and refitting 
General information and precautions 

Hose and fluid leak check 

Idle speed and mixture check . 4 

Inlet manifold - removal and refitting sah aie 
Throttle housing - removal and refitting 
Unleaded petrol - general information and usage 


‘See Chapter 1 
See eliperal E 


. See Chapter 1 
. See Chapter 1 


Fairly easy, suitable 
for beginner with 
some experience 
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g. © Cifications 
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"1M ty 


iS 
pee Stem data 


ump 8nd mixture settings ..--..0 


type 


™ regulated pressure ..-6+ 09000007" 


Inert 8 
“Retone, Stem component test data 
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Difficult, suitable for 
experienced DIY 


Very difficult, 
suitable for expert DIY 
or professional 


irly difficult, LN 
x one for competent A 


BS p 
YY mechanic 
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N 
S mechanic 


Electronic Fuel Injection (EFI), controlled by Toyota Computer Control 
System (T! CCS) 


See Chapter 1 : 
Electric, immersed in tank 


2.7 to 3.1 bars 


13.4 to 14.2 ohms 
One drop per minute 


2.0 to 4.0 ohms 
One drop per minute 


30 to 50 ohms 
70 to 90 ohms 
30 to 90 ohms 
49.3 to 22.3 ohms 
30 to 34 ohms 


40 to 20k ohms 
4to 7 k ohms 
2to3k ohms 

0.9 to 4.3 k ohms 
0.4 to 0.7 k ohms 
0.2 to 0.4 k ohms 


0.2mm 


0.8mm 


4Ae2 Fuel and exhaust systems 


Se ee 


Air control valve (lean-burn engines) 
Maximum gasket face distortion 


Recommended fuel 
All models 


Torque wrench settings 
Camshaft cover 
4A-FE and 7A-FE engines .. 
3S-FE and 3S-GE engines .. 
Fuel pump 
Fuel tank 
Inlet manifold . 
Fuel rail: 
4A-FE conventional engines 
4A-FE and 7A-FE lean-burn engines 
3S-FE engines 
3S-GE engines 


4A-FE, 7A-FE and 3S-GE engines 
3S-FE engines 
Pulsation damper to fuel rail 
Air inlet chamber to inlet manifold 
Cold start injector mounting bolt . 
Cold start injector union bolt 
Inlet manifold stay to inlet manifold: 
4A-FE and 7A-FE engines 
3S-FE engines 


BO-GELSNGIMES! Mv rleins. cisuareie oelers oseiatcreats 


Inlet manifold stay to cylinder head: 
4A-FE and 7A-FE engines 
3S-FE engines 
3S-GE engines 


Air inlet chamber support bracket (8S-GE engines) 


Throttle housing to inlet manifold: 
4A-FE and 7A-FE engines 
3S-FE and 3S-GE engines 

Exhaust manifold: 
4A-FE and 7A-FE engines .. 
8S-FE and 3S-GE engines 

Exhaust manifold stay to exhaust manifold: 
4A-FE and 7A-FE engines 
3S-FE and 3S-GE engines 

Exhaust manifold stay to cylinder block 
4A-FE and 7A-FE engines 
3S-FE and 3S-GE engines 

Heat shield to exhaust manifold 

Knock sensor to cylinder block: 
4A-FE engines 


1 General information and 
precautions 


General information 


The fuel system consists of a fuel tank 
mounted under the rear of the car, an electric 
fuel pump and the various fuel injection 
components. 

Fuel is supplied from the tank by an electric 
fuel pump, located inside the tank, via a 
pressure regulator, to the fuel rail. The fuel rail 
acts as a reservoir for the four fuel injectors, 
which inject fuel into the cylinder inlet tracts. 
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Ch may cause an amount of 
€fore commencing work, 
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Working with fuel system 
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tion to cleanliness - dirt 
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blog, ering the fuel system may 
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thecting any fuel line, first 
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nect vn the engine 


2.4 Air inlet duct arrangement 
(3S-FE engines) 


6 On 3S-FE and 3S-GE engines loosen the 
clip and remove the resonance extension from 
the air duct. 

7 The front inlet duct can be removed after 
removing the air cleaner body as previously 
described, then unscrewing the mounting 
bolt(s) and withdrawing the front inlet duct 
from the left-hand side of the engine 
compartment. 


Refitting 
8 Refitting is a reversal of removal, ensuring 


that all clips and mounting bolts are tightened 
securely. 


wy 


8 Accelerator cable - removal, 
refitting and adjustment 


Removal 

4 Working in the engine compartment, turn 
the throttle valve segment on the throttle 
housing to release the tension on the 
accelerator inner cable, then disconnect the 
cable end fitting (see illustrations). 


3.1b Disconnecting 


the accelerator cable from the throttle valve 
segment (3S-FE engines) 


3.2a Unbolting the accelerator cable 
support (4A-FE and 7A-FE engines) 


2 Loosen the two adjustment nuts on the 
cable support bracket, and remove the cable 
from the support. If necessary the support can 
be unbolted from the inlet manifold or air inlet 
chamber as applicable (see illustrations). 

3 Release the cable from the support clip on 
the inlet manifold (see illustrations). 

4 Working inside the vehicle, reach up behind 
the facia and disconnect the inner cable from 
the top of the accelerator pedal. If necessary, 
for improved access, unscrew the retaining 
screws and withdraw the lower trim panel 
located beneath the steering column. Detach 
the bonnet pull lever (2 screws) then 
disconnect the wiring from the instrument 
panel illumination rheostat. Remove the lower 
trim panel. 

5 Unbolt the plate from the bulkhead, then 
withdraw the cable through the bulkhead 
inside the vehicle. 

Refitting 

6 Feed the cable through the bulkhead from 
inside the vehicle, then reconnect the inner 
cable to the top of the accelerator pedal and 
tighten the plate bolts securely. If removed, 
refit the facia lower trim panel. 

7 In the engine compartment, locate the 
cable in the support clip and bracket and 
reconnect the inner cable end fitting to the 
throttle valve segment. 

8 Where removed, refit the support bracket 
and tighten the mounting bolts, then refit the 
trim panel beneath the steering column. 


Adjustment 


9 With both adjusting nuts loose check that 
the inner cable is slack. Unscrew the nut 
nearest the throttle valve segment several 
turns. 

10 Tighten the nut furthest from the segment 
until the segment just starts to move, then 
back off the nut 1.5 to 2.0 turns to provide the 
correct amount of play. Tighten the locknut to 
retain the ferrule in this position. 

11 Have an assistant depress the accelerator 
pedal, and check that the throttle valve 


Segment opens fully and returns smoothly to 
its stop. 


= =~ i 
3.2b Unbolting the accelerator cable 
Support (3S-FE engines) 


4 Accelerator pedal - 
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general information 
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este and fuel injector positioning 


allow a lean air/fuel mixture ratio to be used 


i . This 
without sacrificing engine performance. Thi 


ances fuel economy and 
eit oi ae toxic exhaust emissions. 
See evict visual difference pea ihe 
tional version © - 
Ibareii loestoh of the fuel injectors; 
itt an-burn version they are located 
di ey A the cylinder head, whereas on ue 
a entonal version they are situated in 
co 


inlet manifold. 


Fuel injection system - 
depressurisation 
I 


Refer to the warning in 

1 before proceeding. 

wing procedure Wt 
i ress 

ee reece that fuel will 

sae the system components, 

Asa Pians accordingly before 


recau 
te any of them. 


system referred t 


warning: 


the fuel 


‘0 in this Section 


tank-mounted Ey 

a aie vital pipes and 

F nS fuel lines between ee 

a these contain fuel wens 

compares we ed Te 
neu the ignition Is switch! 


le y time after the 
and/or while remain for some NTT The 


nents are 


i scribed 
the rear seat cus! jon as a 
jove 


Hs rosshead screws and move 
aa ide. 
one sl 

fuel pump/fuel gate 

i sat op of the fuel pu mp 
a e it to the vehicle body (s' 

id tap' . 

i til it 
a e, and allow it to run un 

ine. 
pe t twice more, 


F s 
e at lea 5 been 


in 
le ual pressure pe 


Fuel and exhaust systems 4Ae5 


7 Reconnect the wiring to the fuel pump/fuel 
gauge sender and refit the cover, followed by 
the rear seat cushion. Do not switch on the 
ignition until completion of work. 


8 Fuel pump - removal and 


refitting 
Warning: Refer to the warning in 
Section 1 before proceeding. 
Since a fuel tank drain plug is 
not provided, it is preferable to 
carry out this work when the tank is nearly 
empty. 


Removal 


4 Remove the rear seat cushion as described 
in Chapter 11. 

2 Unscrew the crosshead screws and move 
the fuel pump cover to one side (see 
illustration). 

3 Disconnect the fuel pump/fuel gauge 
sender wiring from the top of the fuel pump 
assembly, and tape it to the vehicle body (see 
illustration). 

4 Depressurise the fuel system with reference 
to the relevant paragraphs in Section 7. 

5 Disconnect the battery negative (earth) lead 
(refer to Chapter 5A, Sections 1 and 3). 

6 To prevent fuel flowing out of the supply 
line, remove the cap from the filter located in 
the engine compartment with reference to 
Chapter 1. 

7 Slacken the union bolt and disconnect the 
supply line from the fuel pump. Counterhold 
the union with a further spanner while 
loosening the bolt. Tape or cover the end of 
the line (see illustration). 

8 Using a pair of pliers, release the clip then 
disconnect the return hose from the top of the 
fuel pump (see illustrations). 

9 Unscrew the crosshead screws securing 
the pump to the fuel tank (see illustration). 

40 Carefully withdraw the fuel pump/fuel 
gauge assembly from the top of the tank, 
taking care not to damage the float and arm 
(see illustration). 

41 Recover the gasket from the top of the 
fuel tank. 


Vl ae Ve 
8.7 Disconnecting the fuel supply line 
union from the fuel pump 


8.10 ... and withdraw the fuel pump/fuel 
gauge sender unit assembly from the top 
of the fuel tank 


12 Remove the fuel gauge sender unit with 
reference to Section 9, then release the clips 
securing the small hose to the pump (see 
illustration). 

13 Release the pump from the bottom of the 
bracket by moving it sideways, then pull it 
from the hose. Remove the hose and recover 
the seat from the bracket. If necessary, prise 
out the clip and remove the filter from the 
pump (see illustration). 


Refitting 


14 Refitting is a reversal of removal, but 
make sure the fuel pump is securely located in 
the bracket before tightening the hose clips. 
Always fit a new gasket. Before refitting the 
cover, switch on the ignition and check for 
fuel leaks at the supply and return pipes. 
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: Vehicle Support). 
Teforece Section of the exhaust 
nk the pore? to Section 16. 
; Sat insulator from under the 


Q 
ipdy OS 
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Sn), "S rear of the tank (see 
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claitiller and ventilation hos® 
P on the underbody 
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er hose connec’ 
40.14 Breath of the tank 


of wood 
until it is supp! 
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ve the retaining s' 
ge ate ach strap away from 
tank to the ground, 
neath the vehicle. 


fuel tank cat ag 
ioration. 

e or deteriora’ n 

a Cae pUniD (Section 8) will 
nee n of the interior. If the 
* ment or water, 
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not be plac 
n flames ©! 


nk. 
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MY rf 
ee a sed because the pilot 
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is lo an ; 
explosion nd ventilation 
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ue then 


10.16 Fuel tank mounting strap bolt on the 
underbody 


cover, then disconnect the hose from the 
collar (see illustrations). 


Refitting 
21 Refitting is a reversal of the removal 
procedure, noting the following points: 

a) When lifting the tank back into position, 
take care to ensure that the supply and 
return hoses are not trapped between the 
tank and vehicle body. Tighten the fuel 
tank mounting bolts to the specified 
torque setting. 

b) Ensure that all pipes and hoses are 
correctly routed, and securely held in 
position with their retaining clips. 

c) On completion refill the tank with fuel, run 
the engine, and check for signs of leakage 
prior to taking the vehicle out on the road. 


41 Throttle housing - removal 
and refitting 


A 


Removal 

4 Disconnect the battery negative (earth) lead 
(refer to Chapter 5A, Sections 1 and 3), then 
drain the cooling system as described in 
Chapter 1. . 

2 Loosen the clips and disconnect the air 
inlet duct from the throttle housing and air 
cleaner cover. : 

3 Turn the segment on the throttle housing to 
open the throttle, then disconnect the inner 
accelerator cable. On automatic transmission 
models, also disconnect the kick-down cable. 
4 Disconnect the wiring from the throttle 
position sensor on the upper rear of the 
throttle housing. { 

5 Disconnect the wiring from the idle speed 
control valve on the lower front of the throttle 
housing (see illustration). 

6 Identify the positions of the vacuum, 
coolant, air and, where fitted, the evaporation 
loss and EGR hoses, then disconnect them 
(see illustration). 


Warning: Refer to the warning in 
Section 1 before proceeding. 


ei 


11.5 Disconnecting the idle speed control 
valve wiring 


7 Progressively unscrew the two bolts and two 
nuts, or four bolts (as applicable), and withdraw 
the throttle housing. Remove the gasket (see 
illustrations). Do not disturb the throttle 
position sensor unless absolutely necessary. 


Refitting 
8 Refitting is a reverse of the removal 
sequence, noting the following points. 

a) Clean the mating surfaces and fit a new 
gasket to the throttle housing with the 
protrusion facing downwards. 

b) Tighten the retaining nuts/bolts to their 
specified torque settings. 

c) Adjust the accelerator cable (Section 3), 
and on automatic transmission models 
the kick-down cable (Chapter 7B). 

d) Adjust the throttle position sensor 
(Section 12) if disturbed. 

) Refill the cooling system (Chapter 1). 


12 Fuel injection system - 
general diagnosis and 
adjustment 


General diagnosis 


1 \f a fault appears in the fuel injection/ 
ignition system, first ensure that all the system 
wiring connectors are securely connected and 
free of corrosion. Then ensure that the fault is 
not due to poor maintenance - ie, check that 
the air cleaner filter element is clean, that the 
spark plugs are in good condition and 
correctly gapped, that the valve clearances 
are correctly adjusted, the cylinder com- 
pression pressures are correct, and that the 
emission control systems are operating 
correctly, referring to Chapters 1, 2A, 4B 
and 5B for further information. 

2 If these checks fail to reveal the cause of 
the problem, it is possible to extract fault 
codes which may be held in the ECU memory 
(CHECK engine warning light illuminated). 
After repair, the fault codes can be erased 
from memory by removing the EFI fuse (fuse 24 
or 25 according to engine) for 10 seconds or 
more with the ignition switched off. They can 
also be erased by disconnecting the battery 
negative lead, however in this case any radio 
security codes will have to be re-entered on 
reconnecting the lead. 


11.6 Disconnecting a coolant me fi 
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ig 
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veld Switch off the ignition. 
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de Faulty circuit 


warn 


RPM signal 

RPM signal 

Ignition igniter signal 
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Sensor signal 

Inlet air temperatur 
Air-fuel ratio Lean 
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@ Funct? 


16. Dj pee 
fr’Sconnecting the fuel return hose 
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a Switch condition signal 
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liugs, SM components. 
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injectors 
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R pa ; 
“Moving the fuel rail 
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13.17 Removing the fuel inlet hose 


i i ass channels in the throttle 
elise es of the idle speed control 


i mea 
el AO it is possible to check the idle 
be and mixture (see Chapter 1), no 
s 


i i deviation from the 
i t is possible. Any r i 
adjuster tings indicates a fault in the idle 
Lae ontrol valve circuit or the oxygen 
place oi mixture sensor circuit as 
sen 


applicable. 


injection system 
WY Fut jonents - removal and 


refitting 


rning: Refer to the warning in 


pie ion 1 before proceeding. 


Secti 
edures are included in 


Note: 0" 
this Section. 


ts. 
te treatments: 
cleaning i - conventio 


urise the fuel system as 
ative (earth) lead 


tand3). 
housing as described 


nal engine 
described 


hose from 


5 Unbolt and remove the engine lifting eye, 
and the inlet chamber stay and gasket. 

6 Disconnect the PCV hoses and vacuum 
sensing hose, then unscrew the socket 
headed bolts and nuts and remove the air inlet 
chamber cover and gasket. 

7 Release the clip and disconnect the fuel 
return hose from the fuel pressure regulator. 

8 Unscrew the union bolt and disconnect the 
fuel inlet hose from the left-hand end of the 
fuel rail. Recover the two washers. 

9 Disconnect the wiring plugs from the 
injectors. 

10 Unscrew the mounting bolts and carefully 
remove the fuel rail together with the injectors. 
Recover the insulators and spacers from the 
inlet manifold. 

11 Withdraw the injectors from the fuel rail 
and remove the sealing rings and O-rings. 
Discard the seals; new ones must be used on 
refitting. 

Removal - lean burn engine 


12 Depressurise the fuel 
described in Section 7. 

13 Disconnect the battery negative lead. 

14 Disconnect the PCV hoses from the 
camshaft cover and air inlet chamber. 

15 Disconnect the vacuum sensing hose 
from the fuel pressure regulator on the right- 
hand end of the fuel rail. 

16 Release the clip and disconnect the fuel 
return hose from the fuel pressure regulator 
(see illustration). 

17 Unscrew the union bolt and disconnect 
the fuel inlet hose from the left-hand end of 
the fuel rail. Recover the two washers (see 
illustration). 

18 Disconnect the wiring plugs from the 
injectors (see illustration). 

49 On RHD models, unbolt the accelerator 
cable support bracket from the air inlet 
chamber. 

20 Unscrew the mounting bolts and Carefully 
remove the fuel rail together with the injectors, 
Recover the rubber insulators and spacers 
from the cylinder head (see illustration). 

21 Withdraw the injectors from the fuel rail 
and remove the sealing rings and O-rings. 
Discard the seals; new ones must be used on 
refitting (see illustrations). 


system as 


4 


413.2ib Removing the O-rings from the 
injectors 
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Refitting 
22 Refitting is a reversal of the removal 
procedure, noting the following points: 

a) Fit.new O-rings and sealing rings.to all 
injectors, and fit new injector seals to the 
manifold or cylinder head as applicable. 

b) Apply a smear of engine oil to the O-rings 
to aid installation, then ease the injectors 
into the fuel rail together with new sealing 
rings. 

c) Ease the injectors and fuel rail assembly 
into position on the manifold or cylinder 
head. Fit the spacers, then insert the 
mounting bolts and tighten to the 
specified torque setting. 

d) On completion, start the engine and 
check for fuel leaks. 


Fuel rail and injectors 

(3S-FE engines) 

Note: /f a faulty injector is suspected, before 
condemning the injector, it is worth trying the 
effect of one of the proprietary injector- 
cleaning treatments. 

Removal 


23 Depressurise the fuel system (Section 7). 
24 Disconnect the battery negative (earth) 
lead (refer to Chapter 5A, Sections 1 and 3). 
25 Remove the throttle housing as described 
in Section 11. 

26 Unbolt and remove the engine lifting eye, 
together with the inlet manifold stay. 

27 Identify the hoses and disconnect them 
from the EGR valve located on the left-hand 
rear of the inlet manifold. Unscrew the union 
nut securing the EGR tube to the connecting 
tube near the distributor, then unscrew the 
mounting nuts and remove the EGR valve 
from the inlet manifold. Recover the gasket. 
28 Unbolt and remove the remaining inlet 
manifold stay at the left-hand end of the 
manifold. 

29 Unbolt the accelerator cable support 
bracket from the inlet manifold and position 
the bracket and cable(s) to one side. 

30 Unclip the HT leads from their guides, 
then disconnect the leads fram the spark 
plugs noting their locations. 

31 Disconnect the PCV hose from the inlet 
manifold. 

32 Release the power steering fluid return hose 
from the clip on the engine wiring loom cover. 
33 Disconnect the engine wiring loom cover 
from the upper timing belt cover by releasing 
the rear attachment first, then the front 
attachment. 

34 Unscrew the retaining nuts, then remove 
the camshaft cover and gasket. Note that the 
cover is retained with special nuts screwed 
onto the spark plug tubes together with seals. 
85 Disconnect the retaining clips and release 
the engine wiring loom from the support 
bracket and inlet manifold. 

36 Unscrew the pulsation damper and 
disconnect the fuel inlet hose from the left- 
hand end of the fuel rail. Recover the two 
washers. 


37 Release the clip and disconnect the fuel 
return hose from the return Pipe. 

38 Disconnect the vacuum sensing hose 
oe fuel pressure regulator, 

isconnect the wiri 

nite wiring plugs from the 
40 Unscrew the two bolts 
rail to the cylinder head. 
41 Carefully withdraw th 
with the injectors, from thi 
soon as the injectors 
locations, turn the fuel rail 
are horizontal and fac 


securing the fuel 


@ fuel rail, together 
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refitting. 

Refitting 

43 Refitting is a r 
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injectors 
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Removal 


44 Depressurise the fue| S 


45 Remove the j System 
Section 14, Mt Manifold ag 
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the fuel inlet ho: 
Se and 
hose from the fue| a 
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48 Unscrew the two nuts and remove th 


wiring loom cover. 

49 Unscrew the three bolts securin' 
rail to the cylinder head. 

50 Carefully withdraw the fuel rail, to 
with the injectors, from the cylinder 
Recover the insulators and spacers from 
cylinder head. 

51 Withdraw the injectors from the 
and remove the sealing rings and 
Discard the seals; new ones must be 
refitting. 

Refitting val 
52 Refitting is a reversal of the Fe 
Procedure, noting the following points: 

a) Fit new O-rings and sealing rings © i the 
preter, and fit new injector seals t0 
cylinder head. ing® 

») Apply a smear of engine oil to the one 

to aid installation, then ease the info aid 
into the fuel rail together with new $8 
rings. ply 
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Mounting bolts and tighten to the 
Specified torque setting. i 

4) Refit the inlet manifold as describ’ 
Section 14, 

8) On completion, start the engine and 
Check for fuel leaks. 
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23 
a Depressurise the fuel syste™ 
described in Section 7. ’ teat” 
leaqn Connect the battery negativ® 3). 
5 ifefer to Chapter 5A, Sections 147° nos? 
fro 'Sconnect the vacuum sensing ich ‘ 
¥ ™ the fuel pressure regulator fuel (o 
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thet lacken the retaining clip and ee @ 
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Refitting | 
77 Refitting is a reversal of the remova 
procedure, noting the following points: 
a) Fully slacken the locknut then fit a pe 
sealing ring on the fuel pressure reguia ‘or. 
b) Install the regulator on the fuel rail ine 
turn it anticlockwise so that the vacuul 


sensing pipe stub is facing the rear of the 


car. Hold the regulator in this position and 


ic ‘nut. 
tighten the locknut. Pe 
c) Refit the inlet manifold as 


jon 14. / 
d) Se otompleton start the engine and 


check for fuel leaks. 
Throttle position sensor 


oval 2 
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78 Dis 
wiring connector: 
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A or make alignment 
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sing- 
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ite paint or a suitab! 
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re necessary) to the 
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ent engines) 
-FE eng! 
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n en the following bat he 
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aevever-to-stop screw 

eeler blade 


FE an 


e: 
e stop 
ete he terminal 
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2300 or less 
Infinity 


3300 to 40000 
4000 to 8500 
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ances are the terminals 
eter vee position of the 
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Fuel and exhaust systems 4Ae11 


terminals. Hold the switch in this position then 
tighten the retaining screws securely and 
recheck the switch terminal resistances. If the 
resistances are still outside those given in the 
above table, renewal of the throttle position 
sensor will be required. 

84 Once the throttle position sensor is 
correctly adjusted reconnect the throttle 
position sensor wiring connector. 


Adjustment 
(8S-FE and 3S-GE engines) 


85 On 3S-FE engines, disconnect the throttle 
opener vacuum hose at the throttle housing 
and apply vacuum to the hose to retract the 
throttle opener. 
86 Using an ohmmeter, measure between 
the terminals given in the following table and 
check that the resistance is within the 
specified range for each particular clearance. 
The small throttle lever to stop screw 
clearances are set by inserting a feeler blade 
of the required thickness (0.50 mm or 
0.70 mm) between the stop and lever. The top 
terminal is VC, and the terminals beneath are 
VTA, IDL, and E2 (bottom). 
Terminals Clearance Resistance (W) 
(mm) 
VIAtoE2 0 ' 200 to 5700 (3S-FE) 
200 to 8000 (3S-GE) 
2300 or less 
Infinity 


IDL to E2 0.50 
IDL to E2 0.70 
VTAto E2 Throttle valve 
fullyopen 2000 to 10200 
(3S-FE), 
3300 to 10000 
(8S-GE) 
2500 to 5900 
(3S-FE) 
3000 to 7000 
(8S-GE) 
87 If the resistances are not as specified, 
connect the ohmmeter between the terminals 
IDL and E2 then adjust the position of the 
throttle position sensor as follows. Slacken 
the retaining screws then, insert a 0.60 mm 
feeler gauge between the stop screw and the 
throttle lever. Turn the sensor body fully anti- 
clockwise then turn it slowly clockwise until 
continuity is just present between the 
terminals. Hold the switch in this position then 
tighten the retaining screws securely and 
recheck the switch terminal resistances. If the 
resistances are still outside those given in the 
above table, renewal of the throttle position 
sensor will be required. 
88 Once the throttle position sensor is 
correctly adjusted reconnect the throttle 
position sensor wiring connector. On 3S-FE 
engines, reconnect the throttle opener 
vacuum hose to the throttle housing. 


Throttle opener (3S-FE engines) 


Removal 

g9 Remove the throttle housing as described 
in Section 11. 

90 Disconnect the vacuum hose at the 
throttle opener. 


VC to E2 


= 
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91 Undo the bolts securing the throttle 
opener mounting bracket to the base of the 
throttle housing then remove the throttle 
opener and bracket. 

Refitting 

92 Refit the throttle opener and mounting 
bracket to the throttle housing and tighten its 
retaining bolts securely, then refit the throttle 
housing as described in Section 11. 

93 On completion of refitting, check the 
throttle opener adjustment as follows. 

94 Start the engine and warm it up to normal 
operating temperature. 

95 Switch the engine off and connect a 
tachometer in accordance with the maker’s 
instructions. 

96 Start the engine again and allow it to idle. 
Disconnect the vacuum hose at the throttle 
opener and plug its end. 

97 Increase the engine speed to 2500 rpm 
then release the throttle. The throttle opener 
should hold the engine speed at 1300 to 1500 
rpm when the throttle is released. If the engine 
speed is not as specified, turn the adjusting 
screw on the throttle opener plunger to set the 
engine speed at 1400 rpm. Reconnect the 
vacuum hose and check that the engine 
speed returns to the specified idle setting 
given in Chapter 1. 

98 Switch the engine off and disconnect the 
tachometer. 


Idle speed control valve 

Removal 

99 Remove the throttle housing as described 
in Section 11. 

100 Undo the screws securing the valve to 
the base of the throttle housing then remove 
the valve, noting the correct fitted position of 
its gasket. 

Refitting 

101 Ensure the mating surfaces are clean 
then fit a new gasket to the valve. 

102 Refit the idle speed control valve to the 
throttle housing and tighten its retaining 


screws securely, then refit the throttle housing 
as described in Section 11. 


Air conditioning idle-up valve 
Removal 


103 The idle-up valve is located on the 
bulkhead in the engine compartment. 
Disconnect the wiring connector, then note 
the location of the hoses and disconnect 
them. 

4104 Remove the valve from the bulkhead. 


Refitting 

105 Refitting is a reversal of removal. 
Vacuum switching valve 
Removal 


106 On 4A-FE and 7A-FE lean-burn engines 
and 3S-GE engines, the inlet manifold air 
control valve assembly is controlled by a 


i. _ 2 
13.106 Disconnectin 


3 ig the wiring from the 

air control valve vacuum switching valve 
(4A-FE lean-burn engines) 

aan Switching valve located at the rear of 

ee Engine, either on or beneath the manifold 

'sconnect the wiring connector, then note 


the location of the hoses and dis. ‘onnect therr 
2: 
(see illustrat ion). a 


107 Unbolt the valve 
cylinder block, 
Refitting 


from the bracket on the 


108 Refitti 9 iS a reversal Of removal 
Ma Pressu 

nifold absolute re 
sensor 


Removal 


Refitting 
110 Refitting is a 


re’ 
procedure, Versal of the removal 


Inlet air temperature 
Removal 


111 Disconnect 

1 the wiri 
withdraw the Sensor fron 
housing grommet, % 
Refitting 


sensor 


9 Connector and 
mM the air Cleaner 


Engine temper, 


aturi 
113 Refer to Chapter’ © sensor 


Cold start injector 
(3S-GE engines) 


Removal 


114 The injector is located on th 
chamber above the inlet manifold. as 
115 Depressurise the fuel system 
described in Section 7. 

116 Disconnect the wiring plug from t" 
Start injector, -gonnett 
117 Unscrew the union bolt and dlis™alind 
the fuel supply line. Recover the © 
washers. ove 
118 Unscrew the mounting bolts an rere 
the cold start injector from the a 
chamber. Recover the gasket. 
119 The injector may be teste 
ohmmeter connected to the two tet" the 
Check that the resistance is aS JVC" ant 
Specifications and renew the com 
Necessary, 

Refitting 

120 Refitting is the reverse of tne | 
Procedure, but fit a new gasket 2" 
the mounting bolts and union 
Specified torque wrench setting. 


Cold start injector time swit 
“GE engine) 
Removal 


e air inlet 


e cold 
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d usl “nal 


em? 


0 
121 The switch is located in the Ne agi” 
housing on the left-hand end of pet 
Next to the engine temperature gens? 
122 Testing may be carrie iM 
disconnecting the switch multe 
Measuring the resistance at the Swit@ bp 
Pins. First measure the resistance 
Switch terminal pins STA and ST: 

© 8S given in the Specifications. N° 
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T ter 
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aa Or on the rear left-hand side of the 
ace block on 3S-FE engines. On the 4A-FE 
the pelcnal) engine, the sensor is located on 
a knoe ohthand side of the cylinder block; 
urn Ck sensor is not fitted to 4A-FE lean- 
126 praines. 

lead ( 'Sconnect the battery negative (earth) 

'efer to Chapter 5A, Sections 1 and 3). 

flats, here the sensor does not have hexagon 
locate °yota technicians use a special tool to 
this t On the serrations. If necessary, obtain 


; 00! Unscre r from the 
°ylinder block. w the senso! 


fitting 


128 Retits: 
tighte fitting is a reversal of removal, but 
© Sensor to the specified torque. 


u . 
®ctronic Control Unit (ECU) 
aoval 
9 
Meds 4A-FE, 7A-FE and 3S-GE engine 
hang gth© ECU is located behind the left- 
Models an Of the facia on right-hand drive 
Facia gn 1d behind the right-hand side of the 
" left-hand drive models. On 38-GE 
Centre MOdels, it is located in front of the 
ee °onsole beneath the middle of the 
OF 
Ge <eMOVe the ECU on 4A-FE, ZA-FE and 
Uescribogs Models, remove the glovebox 
Jeu Chapter 11. 
ca engine models, remove the 
ce On ay 08 88 described in Chapter 11. 
“Meet | models, disconnect the wiring 
°rthen unscrew the mounting bracket 


cting the pressure 


teg h8a pe 
“lator Disconne 

Vacuum sensing hose from the 
‘let chamber cover 


air 


Ns 
Crew the mounting nuts -** 


4 


bolts and withdraw the ECU (see illustration). 
Do not attempt to check the internal circuits 
of the ECU - if necessary, there are electronic 
specialists who can test the ECU for you. 


Refitting Fy ay 
iting i moval 
Refitting is a reversa of re al, 
et sure that the wiring connector is fully 
entered on the ECU terminals. 


44 Inlet manifold - removal and 
refitting 


ing: ‘he warning in 
Warning: Refer to t r 
section 1 before proceeding. 


4A-FE and 7A-FE engines 


moval . 
Ne move the throttle housing as described 
1 Rel 


in Section 11. 
2 Remo 
describe 


fuel rail and injectors as 


g bolts and remove 
chamber 


: asket. 
és dae manifold rear support 
ihe manifold and cylinder block. 
e fuel return hose and air pipe 
the inlet manifold, then un- 
io d air pipe assembly 


‘igh 


fhe air inlet chamber 


Ls . = na 
13.132 Electronic Control Unit (ECU) 


6 Disconnect the manifold and air inlet 
chamber hoses and unbolt the air inlet chamber 
cover, Recover the gasket (see illustrations). 

7 Unscrew the nuts and bolts securing the 
inlet manifold to the cylinder head, then 
withdraw the manifold from the studs and 
remove from the engine compartment. 
Remove the gasket (see illustrations). 

8 On lean-burn engines, disconnect the 
vacuum hose then remove the air control 
valve assembly and gasket (see 
illustrations). 

9 Clean the surfaces of the inlet manifold (and 
air control valve assembly where applicable) 
and cylinder head and check the inlet 
manifold for distortion using a straight-edge 
and feeler blade. If the distortion exceeds the 
specified maximum, renew the manifold. Do 


ee ee 
. +. and remove the inlet manifold 
from the cylinder head studs 


14.7¢ 


4Ae14 Fuel and exhaust systems 


ra 


air control valve assembly . . . 


not disturb the vacuum adjustment screw on 
the air control valve assembly (see 
illustration). 

Refitting 

410 Refitting is a reversal of the removal 
procedure with reference to Sections 13 
and 11, but fit new gaskets and tighten the 
mounting nuts and bolts progressively to the 
specified torque settings. 


3S-FE engines 
Removal 


41 Remove the throttle housing as described 
in Section 11. 

42 Remove the fuel rail and injectors as 
described in Section 13. 

13 Disconnect the air and vacuum hoses, 
labelling them for reconnection, then unbolt 
the air pipe assembly from underside of the 
inlet manifold. 

14 Unbolt the EGR vacuum switching valve 
from the underside of the inlet manifold. 

15 Disconnect the remaining hose and wire 
connections at the manifold then undo the six 
bolts and two nuts. securing the manifold to 
the cylinder head. Withdraw the manifold from 
the studs and remove from the engine 
compartment. Remove the gasket. 

Refitting 


16 Refitting is a reversal of the removal 
procedure with reference to Sections 13 
and 11, but fit new gaskets and tighten the 
mounting nuts and bolts progressively to the 
specified torque settings. 


14.9 Vacuum adjustment screw on the air 
control valve assembly (do not adjust) 


3S-GE engines 
Removal 


17 Depressurise the 
described in Section 7 
18 Disconnect the b: 
lead (refer to Chap 

19 Drain the cooli 
Chapter 1. 


System as 


‘9Ment on th 
fe, then di 


Or 
throttle housing, on 


23 Disconnect th 
Control valve 
housing. 


the Upper rear of the 
© Wiring from the j 

on the lower front A ion 
24 Identify the Positi 
coolant, air and i toed 

disconnect them from a 

25 Disconnect ¢ le : 
Start injector at th tc 
inlet chamber, 

26 Unscrew 

and discon 


COld start 
Nex 
the sealin muon 


injector uni 
0) 
Jwashers, — SUPPly |i n bolt 


14.8¢ The air control valves vac Noi 
switching valve and vacuum res 
components 
Connections at the manifold have 
disconnected then undo the four 
three nuts securing the maniforr id 


cylinder head. Remove the ma" 
gasket. 


Refitting en? 
33 Refitting is a reversal of the T 
Procedure, but fit new gaskets a". 
Mounting nuts and bolts progress" ct 
Specified torque settings. f 
accelerator cable and, where 4PP" An 
automatic transmission kick-dow” 
reference to Section 3 of this 
Chapter 7B respectively. Refill 
System as described in ChaP 
Completion, 


| 
15 Exhaust manifold - eM" 
and refitting 


Removal 


t 
1 On lean-burn engines, discon? 
Mixture sensor wiring connector 
nscrew the nuts securing 
Ownpipe to the exhaust manifor’ 
Ownpipe and remove th 
ration). On the 38-FE eng” 
i lower the downpipe as it ja” 
Stefore disconnection ca" 
Manifold is removed, 


il Nbolt and remove the 
i lustrations), 


illust 
on 


peat § 


co wt 
182 Separating the exh if 
from the exhaust 


185 ’ 
Sa ; 
Progressively loosen the mounting 
nuts... 
4 


n 
ay e 8nd remove the exhaust manifold 
eines ® illustration). Note that on 3S- 
Progr fre are two stays. 

and wi sively unscrew the mounting nuts, 
draw the exhaust manifold from the 

© cylinder head (see illustrations). 

© gasket, 

‘ heat shield is fitted underneath, 

©M the manifold. 


Unb ere 
eat it f 
le 

ag San ' 

nd g in © Surfaces of the exhaust manifolé 
N Nifolg Jer head and check the exhaus 
q feglon st distortion using a straight-ed9° 
Stifigg’ Plade. If the distortion exceeds the 
Fig, MUM, renew the manifold. 

tting 

Stitt) 

Ng j \ 
eg 9 is a removal 
Ray Cur reversal of the 1 
thot ang but fit new gaskets to the eying 
“ting @Xhaust downpipe, and tighten Le 
1 Uts to the specified torque. 

8 


SXh, 
informst System - general 
"siting removal and 


a 


Do, 


& : information 


Rust system consists of he 

& front downpipe, the catalyt! 

See intermediate pipe _ 

en, the tailpipe and rear silence 

is suspended throughow” 

Segtj,.% "Ubber mountings: aint 
Ons are joined by flanged | 


in connector. 


> 9 


and remove the heat shield from 


the exhaust manifold 


then remove the nuts ..- 


d together by studs and 


ly, position the car 


rnative 
s, Alte on car ramps. 


ction pit, or 


or is 
t gas oxygen sens 
gree disconnect the 
ne Unscrew the nuts 
downpipe to the exhaust 
e 


lower the downpipe and 


illustration). ; 
asket Los from the intermediate 


H der the vehicle. 
e it from un 
d remov 


15.4 Removing the bolt from the exhaust 
manifold stay 


2 


15.5c ... and withdraw the exhaust 
manifold from the cylinder head studs 


Intermediate section and 
catalytic converter 


Warning: The catalytic converter 
A operates at very high 
temperatures - make sure it is 
cool before attempting to 
remove it! 
7 Unbolt the front downpipe exhaust section 
from the intermediate section. 
8 Unbolt the intermediate section from the 
rear silencer and tailpipe. 
9 Support the intermediate section and 
release it from the mounting rubbers. Remove 
the exhaust section from under the vehicle 
(see illustration). 


Tailpipe and silencer 


40 Unbolt the intermediate exhaust section 
from the rear silencer and tailpipe. 


Ta 
are RE 
Ne 


16.9 Intermediate exhaust section 
mounting rubber 


4A0°¢16 Fuel and exhaust systems 


41 Support the tailpipe and rear silencer and Refitting 
release it from the mounting rubbers. Remove 
the exhaust section from under the vehicle 
(see illustration). 


Complete exhaust system 


42 Unscrew the nuts securing the downpipe 
to the exhaust manifold, then lower the 
downpipe and recover the gasket. 

13 Support the exhaust system, then release 
the rubber mountings and lower the system to 
the ground. 


Heat shields 


15 Each section is refitted by a reversal of the 
removal sequence, noting the following points: 


Ch 
a) Ensure that all traces of Corrosion have a pte r éh . Pa rt B ; 


been removed from the flanges, and er } i j j 
ett) 3 ; emissions control sySt@MS _______ 
: Cont 
ents 


damage or deterioratio 
Nn, a 
recess ind renew as 
c) Prior to tightening the exhaust syste : 
dd Atalytic oo 
issiong Cc 


fasteners to the specifi 
ie 
that all rubber mounti d torque, ensure 


Evaporative loss system check See Chapter 1 


cautions General information 


Nverter - general information and pr 
2 nent renewal 


14 Heat shields are riveted to the underbody 
and may be removed by drilling out the 
securing rivets. In most instances there is 
sufficient clearance to carry out this operation 
with the exhaust system in place. 


Ings are cor 
fnceteds and that there is “hr 
cl ata between the exhaust system 
and vehicle underbody/suspen i 

4 components, etc, vid 

!) When refitting the hy 
] eat shields, us 
Pop rivets to secure them to the ee his 
ly. 


16.11 Tailpipe and silencer mou 
rubbers 


Gen 


Ontrol systems - testing and compo! 


Degrees of difficulty 


Rasy, Suitable for WN 


Vice with ‘ 
: ittle oN inner with 
"*Perienge SS | for begin 


Fairly easy, suitable 


Fairly difficult, 
suitable for competent 
DIY mechanic 


Difficult, suitable for 
experienced DIY 
mechanic 


Very difficult, 
suitable for expert DIY 
or professional 


wz some experience 
Shen: 
Pecifications 


Sr; 
hay al 


eMs o 
Perate as follows. 


omg ©missions control 
bong the emission of unburned 
ere from the crankcase into the 
seg. CNgine is sealed, and the 
cr, stelle oil vapour are drawn from 
Kease, through the PCV valv@ 
Manifold, to be burned by the 
Congo" Mal combustion. 


iti r . 
will ane Of high manifold vacuum, 
y 


8p) 


© Sucked positively out of 
St conditions of low manifol 
by Hees are forced out of the 
if 4° (elatively) higher orankcas® 
ae Engine is worn, the raise? 
® g, Sure (due to increased blow” 
me of the flow to return unde! 
itions. 


t ; 
ab unit to adju 


5.1 to 6.3 ohms 
4,10 to 1.44 ohms 


33 to 39 ohms 


Nm 
13 


of pollutants bie 

re, a catalytic 

3 ata greclat® section 
stem. The system is of 

in which an exhaust gas 

r lean mixture sensor on 
Hn rovides the engine 
constant feedback, 
st the mixture to 
conditions for the 


gines) 


pest possible 


operate: 
tote as sens 


q sends the ¢ 


or’s tip is sensitive to 
ontrol unit a varying 
mount of oxygen In 

le on tp intake air/fuel mixture 
sagen r sends a high-voltage 
ones falls as the mixture 

i wyersion efficiency of all 
Aaa rs if the intake air/fuel 
Ea i dat the chemically-correct 
cla te combustion of petrol - 
e comp of air to 4 part of fuel (the 
# je sensor output voltage 

‘9 at this point, the control 

: nge as 4 reference 
i fi “s intake air/fuel mixture 
is the fuel injector pulse 

«aq time). The sensor has a 
te t controlled by the 
eae sensor's tip to an 


Evaporative emissions control 
system 


6 An evaporative emissions control system is 
fitted in order to minimise the escape of 
unburned hydrocarbons into the atmosphere. 
The fuel tank filler cap is sealed, and a carbon 
canister collects the petrol vapours generated 
in the tank when the car is parked. It stores 
the vapours until they can be cleared into the 
inlet manifold when the engine is running. To 
ensure that the engine runs correctly when it 
is cold and/or idling, and to protect the 
catalytic converter from the effects of an over- 
rich mixture, the system is designed to 
operate only when the engine has warmed up 
and is under load. 

7 The system is controlled by a Bi-metal 
Vacuum Switching Valve (BVSV) located on 
the left-hand end of the cylinder head. At 
coolant temperatures below 35°C the valve is 
closed and the system is disabled, however at 
temperatures above 54°C the valve is open 
and the system is enabled. 


Exhaust gas recirculation 

system 

8 An Exhaust Gas Recirculation (EGR) system 
is fitted to 3S-FE engines. This reduces the 
level of nitrogen oxides produced during 
combustion by introducing a proportion of the 
exhaust gas back into the inlet manifold under 
certain engine operating conditions. The 


f the 2.6b Disconnecting the lean mixture sensor wiring 
(lean-burn engines) 


6 The exhaust gas oxygen sensor (used on 


2.14 The 


the cylinder head (3S-FE engines) 


they are clear and undamaged 


Gine idling, disconnect the PCV 

© rubber seal on the rear of the 

NSI: A hissing noise should be 

@cuum should be felt when a 

©d over the valve inlet. Switch off 
€r making the check and refit 

< © Seal in the camshaft cover. 
PCV valve if it is blocked. 


“4 Converter (exhaust 
'S Control system) 


2) 

~ level at the tailpipe is too high, the 
anc’. the exhaust gas oxygen 
S Mixture sensor should be tested 
ry ECU self-diagnosis facility as 
torts Chapter 4A. Detailed testing 
i to a Toyota dealer. 

Ne Converter - renewal 

os Chapter 4A. 

re aes Oxygen sensor/lean 


©nsor - renewal 


Pe} 
Fit; 


jaig. USrupted, or if any cleanin 
&re used on it. 


Sensor is delicate, and it will not 
y a dropped or knocked, if its power 


conventional engines) is located on the 
exhaust downpipe and the lean mixture 
sensor (used on lean-burn engines) is located 
on exhaust manifold. First trace the wiring 
back to the connector and disconnect it (see 
illustrations). 
7 Unscrew the mounting nuts, then remove 
the sensor and recover the gaskets (see 
illustrations). 
8 Refitting is a reversal of the removal 
procedure, but prior to installing the sensor, 
apply a smear of high-temperature grease to 
the sensor mounting stud threads. Tighten the 
nuts to the specified torque. Check that the 
wiring is correctly routed, and in no danger of 
contacting either the exhaust system or the 
engine. 


Evaporative emissions control 
system 


Testing 


9 To test the system, disconnect the hoses 

between the carbon canister (located in the 

left-hand rear corner of the engine 

compartment), BVSV valve (left-hand end of 

the cylinder head) and throttle housing, and 

g check that they are clear by blowing through 
them (see illustration). 


> +. then remove the lean mixture 
sensor... 


2.7¢ ...and gasket (lean-burn engines) 


10 Check the fuel tank filler cap for a 
deformed or damaged seal. 

11 Using low air pressure on the carbon 
canister port with the long stub, check that air 
flows through the canister freely and exits 
through the short stub. 

12 Using air pressure on the carbon canister 
port with the short stub, check that no air 
flows from the long stub. 

13 The BVSV valve may be tested by 
immersing it in water being heated. Connect 
an air supply to one of the outlets. At 
temperatures below 35°C the valve should be 
closed, however at temperatures above 54°C 
it should be open. 


Carbon canister - renewal 


14 The canister is located in the left-hand 
rear corner of the engine compartment (see 
illustration). First remove the air inlet duct 
with reference to Chapter 4A. 

45 Make a note of the correct fitted location 
of each hose on the canister (see 
illustration). 

146 Release the retaining clips (where fitted) 
and disconnect the two hoses from the top of 
the canister, then disconnect the atmosphere 
hose from the bottom of the canister. 

17 Free the canister from its mounting 
bracket, and remove it from the engine 
compartment. 

18 Refitting is a reverse of the removal 
procedure, ensuring that the hoses are 
correctly reconnected. 


Exhaust gas recirculation 
system components 


Testing 

419 Detailed testing of the exhaust gas 
recirculation system should be entrusted to a 
Toyota dealer as it entails the use of a vacuum 
gauge. 


Removal 


20 To remove the EGR vacuum 
identify the hoses and disconnec 
the unit which is located on t 
chamber on the top of the inlet m 
illustration). Unscrew the mount 
remove the modulator. 

21 To remove the EGR valve, i 
hoses and disconnect them fro 
which is located on the left-hand 
inlet manifold. Unscrew the union r 
the EGR tube to the exhaust mai 
unscrew the mounting nuts and 1 
EGR valve from the inlet manifol 
the gasket. 

22 The VSV valve is located in the 
cylinder block, and access is best 
the vehicle. Chock the rear wheel: 
up the front of the car and suppor 
stands (see Jacking and Vehicle 
Identify the hoses then disconnect 
the valve. Disconnect the wiring 
unbolt the valve and bracket. 


Refitting 


23 Refitting is a reversal of ren 
make sure that the hoses are 
refitted. 


2.20 The EGR vacuum modul 
(3S-FE engines) 
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e Pre 
es of difficulty 
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Penis: 
Gn fications 


YVstq ral 
42 volt, negative earth 


Low-maintenance or maintenance-free 


40.6 mm 
4.5mm 

2.8 to 3.0 ohms 
42.8mm 

70 amp 

40.0 to 41.0mm 
5.0mm 

9.3 to 2.9 ohms 
40.6 mm 


pre-engaged 


0.8 kW 
4.201 1-4 kW 


9.0 mm 
3.5mm 


5Ae2 Starting and charging systems 


ge i a a 


Torque wrench settings 
Alternator to mounting bracket bolts 
Alternator to adjustment link: 

4A-FE and 7A-FE engines 

3S-FE and 3S-GE engines .... 
Alternator pulley nut: 

Nippondenso 


1 General information, 
precautions and battery 
disconnection 


General information 


This Part of Chapter 5 includes the charging 
and starting systems. Because of their 
engine-related functions, these components 
are covered separately from the body 
electrical devices such as the lights, 
instruments, etc (which are covered in 
Chapter 12). Refer to Part B of this Chapter for 
information on the ignition system. 

The electrical system is of 12-volt negative 
earth type. 

The battery is of low-maintenance or 
maintenance-free (sealed for life) type, and is 
charged by the alternator, which is belt-driven 
from the crankshaft pulley. 

The starter motor is of pre-engaged type 
incorporating an integral solenoid. On 
starting, the solenoid moves the drive pinion 
into engagement with the flywheel/driveplate 
ring gear before the starter motor is 
energised. Once the engine has started, a 
one-way clutch prevents the motor armature 
being driven by the engine until the pinion 
disengages. 

Further details of the various systems are 
given in the relevant Sections of this Chapter. 
While some repair procedures are given, the 
usual course of action is to renew the 
component concerned. The owner whose 
interest extends beyond mere component 
renewal should obtain a copy of the 
Automobile Electrical & Electronic Systems 


Manual, available from the publishers of this 
manual. 


Precautions 


It is necessary to take extra care when 
working on the electrical system to avoid 
damage to semi-conductor devices (diodes 
and transistors), and to avoid the risk of 
personal injury. In addition to the precautions 
given in Safety first! at the beginning of this 
manual, observe the following when working 
on the system: 

Always remove rings, watches, etc 
before working on the electrical system. 
Even with the battery disconnected, 
capacitive discharge could occur if a 


component’s five terminal is 
through a metal obj ae 


ject. This 
shock or nasty burn, could cause a 


Do not reverse the battery connections, 
Components such as the alternator, 
electronic contro} units, or any oth ' 
components having semi-condu fee 
circuitry could be irrepara rie 

If the engine is being s 
leads and a slave batt 
batteries POsitive-to 
to-negative (see Ju 


running. 
Do not allow th F 
© engine to t 
alternator when the llternah urn the 
connected, ator is not 


: an ohmme 
‘ncorporating a Bintecrens 4 


has circuit or Continuity testing 

) ayer ensure that the batte i 

€ad Is disconnected when lt 

electrical System, oer ran se 
Before 


Battery disconn 
Several 5 

battery Power to be 

either to ensure their 


(such as the o| 
loc : 
memories ( K) oF to Maintain o 

in 


ection 


a Ontrol unit 
ECU) 
re to bi 

battery is to ed 

Note the ‘0 

© un 


a) First, on any 


ignition, ang 


SO that it does not ge 


central locking should engage 
accidentally when the battery 'S 
reconnected. 1g ECU 
b) The engine management system $ stored 
will lose any fault code information 
in its memory when the battery 'S a+ the 
disconnected. if it is thought likely ich th? 
system has developed a fault for 
Corresponding fault code has bee? ord 
logged, the code(s) must first be "atte! 
for future fault diagnosis before ! A fof 
‘s disconnected. Refer to chapter 
further information on the engin@ fl 
Management system. ing 
Cc) Where an ait system incorpo" ating 
anti-theft security code is fitted, | 
Power source to the unit is CU ' the 
theft system will activate. Even #0" 
Power source is immediately nit wil 
reconnected, the radio/cassetle © ry 
Not function until the correct S&C" ¢ yo! 
Code has been entered. Therefor de 
do not know the correct security eon!” 
the radio/cassette unit do not ret! Gr 
the negative terminal of the patll ” the 
remove the radio/cassette unt s the 
Car. Refer to the Owner's Manu@ Of ou 
audio system operating manua" tio" a 
Oyota dealer for further infor™ 
Security Codes. 
sanevices known as memory-sa¥e"" 6 
ee Can be used to avoid 
accord) Problems. Precise 
Plugged ”,t°. the device used. 
pone into the cigarette li9 
hd etiam by its own wires to 2 5P" 
‘tor. 'cle's own battery is the 
mneina © electrical system: 
maintayy ot to pass sufficie” 
theme " audio unit security CO 
live care Values, and also to run P 
isolating te auch asthe oe 
Circuit ooo = Pattery in the ever 
°ccurring while work is 04" 
‘arning: Some of 
allow a considerable 
Current to pass, wi! 
that many of 
S are stiyy operational wh ea 
ie 'S disconnected. If 4 es 0 
is actyae Sure that the circu” 


all i 
rk on Rf dead before callY’ 


t 


tel 


Syste; 


o 


9; rar 
2 Minimum electrolyte level mark on 
the front of the battery 


Battery - testing and charging © 


St, 
baie! 3rd and low maintenance 
lity” > testing 
big ye Vehicle covers a small annual mileage 
sithe "hwhile Checking the specific gravity 
Storm; ctrolyte every three months t0 
Ug 'iN® the state of charge of the battery. 
NMpare c'OMeter to make the check and 
Mote that Ve Tesults with the following table. 
" Slectro) © SPecific gravity readings assume 
C bee temperature of 15°C; for every 
"0% pO 15°C ‘subtract 0.007. For every 
°ve 15°C add 0.007. 
Ambient temperature 
* Yeh above 25°C below 25°C 
8h ha 984 1.210 to 1.290 1.270 to 1.299 
cha, 984 1.170 to 1,190 1.230 to 1.250 
Sd 1.050 to 1.070 1.110 to 1.130 


Ie + 
thovttery condition is suspects we 
| SPecific gravity of electrolyte i 
am, . variation of 0.040 oF mae 
md Cells indicates loss of electroly 
'0n of the internal plates. 

8 peific gravity variation is eae 
ing! tatign tery should be renewed: If Ire 
chargay’ 'S Satisfactory but the battery ' 
ly. Psa ict it should be charged 

tering, &r in this Section. 


Ite, 
4 iting """ce-free battery - 


re, the 


life 


Main, 
apgttenas®s 
dy tag Ne 


Where a sealed for 
{Ssting o:tee battery is fitted, topping“ 
rele, an the electrolyte in each cell et 
ngyO"S gr® CONdition of the battery Hr 
tion tne? be tested using 4 batt 
ing Sp (Ctor or a voltmeter. fan 
noe —e'S may be fitted Wi 
inate? battery with a built-in chal 
'Cator. The indicator is locate 
n a battery casing, and indicates 
Oy the battery from its 00 cific 
‘eatery supplier for SPt on 
Concerning charge ©on 
urs acording to battery type: 
© battery using a volt™ 


Ny 
the 
Xq 


eter 


2.9b Removing the cell covers ..- 


ter across the battery and 
t with those given in the 
e condition. The 

is not 


voltme' 


i ircuits mus: 
are doors and tailgate are fully 

ing the test. 
aA eacing is less than 12.2 volts, 
is discharged, whilst a 
olts indicates a 


condition. : 
to be charged, remove it 
) and charge it as 


i nce 
dard and low maintena 
Stans charging 7 
sald ing is intended as a guide only. 
td nufacturer’'s recent 
ften printed ona label attache 
3 ‘t Coy real level 
a 4 battery chec'! 
ie ulin is visible through the 
ase casing. If the level is not 
ate mark on the front of ne 
rina ne cell covers and ad 
Sd Ov onised water as necessary 
r de- 


Ho 
Note: The Le to the ma 


r rate of ae . 
e the battery 
en specific gravity 
iod. Alternatively, 
harging at the rate of 
be used overnight. \ 
a ost charges which are 
: ower of the battery in 1 
commended, as they can 
Na to the battery plates 
s dal 


ser! ing: he 
et pe. te 
chargit electrolyte sho 
ee 
of th 
ce-free pattery - 
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; 2.9c ...and topping up the electrolyte 
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mendations (often printed on a label attached 
to the battery) before charging a battery. 

43 This battery type takes considerably 
longer to fully recharge than the standard 
type, the time taken being dependent on the 
extent of discharge, but it can take anything 
up to three days. 

14 A constant voltage type charger is 
required, to be set, when connected, to 13.9 
to 14.9 volts with a charger current below 
25 amps. Using this method, the battery 
should be usable within three hours, giving a 
voltage reading of 12.5 volts, but this is for a 
partially discharged battery and, as mentioned, 
full charging can take considerably longer. 

45 lf the battery is to be charged from a fully 
discharged state (condition reading less than 
42.2 volts), have it recharged by your local 
automotive electrician, as the charge rate is 
higher and constant supervision during 
charging is necessary. 


3 Battery - removal and refitting & 


x 


Note: Refer to the precautions in Section 1 
before starting work. 


Removal 


4 The battery is located in the left-hand front 
corner of the engine compartment. 

2 Loosen the clampbolt, and disconnect the 
clamp from the battery negative terminal (see 
illustration). Alternatively leave the clamp on 
the battery terminal and unscrew the nut 
securing the cable to the clamp. 


3.2 Disconnecting the battery negative | 
terminal 


= & ; 


aining clamp and rod 


ystem - testing 


e precautions in Section 1 
rk. 

arning light fails to illuminate 

| is switched on, first check 
ing connections for security. 
heck that the warning light 
vn, and that the bulbholder is 
ation in the instrument panel. 
fails to illuminate, check the 
warning light feed wire from 
to the bulbholder. If all is 
le alternator is at fault and 
ewed or taken to an auto- 
esting and repair. 

| warning light illuminates when 
running, stop the engine and 


a 


- . and withdraw the alternator 


(4A-FE and 7A-FE engine) 


»ve the lower mounting bolt... 


check that the drivebelt is correctly tensioned 


. (see Chapter 1) and that the alternator 


connections are secure. If all is so far 
satisfactory, have the alternator checked by 
an auto-electrician. 
3 If the alternator output is suspect even 
though the warning light functions correctly, 
the regulated voltage may be checked as 
follows. 
4 Connect a voltmeter across the battery 
terminals and start the engine. 
5 Increase the engine speed to 1500 rpm and 
check that the reading is between 13 and 15 
volts and no more. 
6 Switch on as many electrical accessories 
(eg, the headlights, heated rear window and 
heater blower) as possible, and check that the 
alternator maintains the regulated voltage at 
around 13 to 15 volts. 
7 \f the regulated voltage is not as stated, the 
fault may be due to worn brushes, weak brush 
springs, a faulty voltage regulator, a faulty 
diode, a severed phase winding or worn or 
damaged slip rings. The alternator should be 
renewed or taken to an auto-electrician for 
testing and repair. 


5 Alternator - removal and & 
refitting x 
iN 

Removal 


1 Disconnect the battery negative (earth) lead 
(refer to Sections 1 and 3). 
2 Loosen the auxiliary drivebelt tension with 
reference to Chapter 1, and disengage it from 
the alternator pulley (see illustration). 
3 Note the location of the wiring on the rear of 
the alternator, then disconnect it. 
4 Unscrew and remove the alternator lower 
mounting bolt from the adjustment link 
bracket (see illustration). 
5 Unscrew and remove the upper mounting 
bolt, then withdraw the alternator from the 
engine compartment (see illustrations), 


Refitting 


6 Refitting is a reversal of removal, tensioning 
the auxiliary drivebelt as described in Chapter 1, 
and ensuring that the alternator mounting and 
adjustment bolts are securely tightened. 


5.5c¢ Alternator upper mounting bolt 
(8S-FE engine) 


6.2 Unscrew the nut from the main 
terminal... 


6 Alternator - brush 
holder/regulator renewal 


Mil 


Note: The following paragraphs describe the 
brush holder/regulator removal on a Bosch 
alternator, however the procedure is similar for 
a Nippondenso alternator. 

1 Remove the alternator as described in 
Section 5. 

2 Unscrew the nut from the main terminal 
(see illustration). 

3 Unscrew the nuts, then carefully lift the 
plastic cover from the alternator (see 
illustrations). On some alternator types it is 
necessary to remove an additional bolt. 

4 Using a crosshead screwdriver, remove the 
mounting screws from the brush holder/ 
regulator (see illustrations). 

5 Carefully withdraw the brush holder/ 
regulator taking care not to damage or break 
the carbon brushes (see illustration). 

6 Using a steel rule check the length of the 
brushes. If less than the minimum amount 
given in Specifications, the complete brush 
holder assembly should be renewed. Note: /t 
may be possible to obtain the brushes 
separately, in which case the brush leads 
should be unsoldered from the terminals and 


6.4b ... remove them... 


6.3a ... unscrew the cover nut 


the new brush leads carefully solde 
the terminals, 

7 Check the slip rings for excessive \ 
clean them with a rag and suitable so 
8 Fit the new holder using a revers 
removal procedure but make sure tl 
brush moves freely first. 


7 Starting system - testing 


Note: Refer to the precautions in S 
before starting work, 

1 If the starter motor fails to operate \ 
ignition key is turned to the apf 
position, the following possible cau 
be to blame. 

a) The battery is faulty. 

b) The electrical connections betwee 
switch, solenoid, battery and start 
motor are somewhere failing to pz 
necessary current from the batten 
through the starter to earth. 

c) The solenoid is faulty. 

d) The starter motor is mechanically 
electrically defective. 

2 To check the battery, switch 
headlights. If they dim after a few s 


8.5a Disconnecting the main battery lead 
from the starter motor 
(4A-FE and 7A-FE engines) 


either the starter motor is faulty, or there is 
considerable resistance somewhere in the 
circuit. 

3 If a fault in the circuit is suspected, 
disconnect the battery leads (including the 
earth connection to the body), the starter/ 
solenoid wiring and the engine/transmission 
earth strap. Thoroughly clean the connections, 
and reconnect the leads and wiring, then use 
a voltmeter or test lamp to check that full 
battery voltage is available at the battery 
positive lead connection to the solenoid, and 
that the earth is sound. Smear petroleum jelly 
around the battery terminals to prevent 
corrosion - corroded connections are amongst 
the most frequent causes of electrical system 
faults. 

4 \f the battery and all connections are in 
good condition, check the circuit by 
disconnecting the wire from the solenoid 
blade terminal. Connect a voltmeter or test 
lamp between the wire end and a good earth 
(such as the battery negative terminal), and 
check that the wire is live when the ignition 
switch is turned to the start position. If it is, 
then the circuit is sound - if not, the circuit 
wiring can be checked as described in 
Chapter 12. 

5 The solenoid contacts can be checked by 
connecting a voltmeter or test lamp across 
the solenoid. When the ignition switch is 


8.5b Disconnecting the trigger lead from 


Ps 


the starter motor 


(4A-FE and 7A-FE engines) 


Olenoid are Proved 

e in the starter motor. 

© possible to have the 

led by a specialist, but 

Spares before 

More economical 
Motor. 


8 Starter m 


refitti 


before startin 


Otor - re 
ng moval and 


J Work, 


Removal 
q1 Disconnect 


(refer to Se 
2 Chock ¢ 


ti 
h 


front of the 


(See Jackin 
3 For acc 


J aNd Vehicy 


engine: 
Y and inlet ai 
ae rd 


om the 
8.6 Lowering the starter motor Use 
rear of the engine s) 
(4A-FE and 7A-FE engine 


met 
the left-hand side of the engine com? ens 
4 Where necessary, unbolt wile 
compartment splash guard. iqge! 
5 Disconnect ie biatery lead and tie is 
from the starter solenoid ter™ 
illustrations). qd wit wh 
6 Unscrew the mounting bolts 4” 
the starter motor from 
Compartment (see illustration): 
and 7A-FE engines the starter M0. 
lowered from the rear of the eng!" n be 
On 88-FE and 3S-GE engines It © 
from the front of the engine. 


Refitting t ig 


a b . 
7 Refitting is a reversal of removal ror? 
the mounting bolts to the specifi@' 


i d 
9 Starter motor - testing 2" 
Overhaul 


_, the starter motor is though 
: Should be removed from the 
aken to an auto-electrician for 


rey Prove more economical t 
"exchange motor, 


Chapter 5 Part B: 


Ignition system 


nition system 


Contents 


Sr i ry 
ee" ~ removal, overhaul and refitting 
cathe air gap and pick-up coils - testing - -- 
Shitig, (formation and precautions s 
SM HT coil- testing. ....sceeeeeeeertn 


Degrees of difficulty 


Ignition system - testing ‘ 

janition timing - checking and adjustment 
Spark plug and ignition system check ... 
Spark plug renewal 


-See Chapter 1 
See Chapter 1 


Rasy, Suitable for 


NOVice with i 
eee With little 


*Perience 


P itable 

w Fairly easy, Sula? 

2& | for beginner W 
some experience 


EN 
x 
aN 


Difficult, suitable for 
experienced DIY 
mechanic 


Very difficult, 
suitable for expert DIY 
or professional 


irly difficult, wy 
ee for competent nN 
DIY mechanic mN 


N 
w 
oN 


Sbecifications 


SNeral 


i i 
SHitio, and TA-FE engines with integrated (tA) 


Xrition timi 
ition 
Prin 


7 gine wi 
on Ming ( 
7 tiny; 


th Lean Burn ignitio 
;_"9 (With diagnostic terminal 

‘ ; ol 
'N9 (with diagnostic terminals ais 
“Oil resistances: 


Niti 


Breakerless electronic ignition controlled by ECU 
4-3-4-2 (No 1 cylinder at timing belt end) 


10° BTDC 
5° to 15° BIDC 


4.11 to 1.75 ohms 
4.41 to 2.05 ohms 


9.0 to 15.7 k ohms 
41.4 to 18.4 k ohms 
0.2 to 0.4mm 


485 to 275 ohms 
370 to 550 ohms 


240 to 325 ohms 
475 to 650 ohms 


ri 


40° BTDC 
44° to 24° BTDC 
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0.36 to 0.55 ol 
0.45 to 0.65 ohms 
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0.2 to 0.5mm 


25 to 200 ohms 
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160 to 235 ohms 
495 to 290 ohms 


5Be2 Ignition system 


3S-FE engine 


Ignition timing (with diagnostic terminals connected - see text) 
Ignition timing (with diagnostic terminals disconnected - see text) .... 


Ignition HT coil resistances: 
Primary windings: 
Cold (below 50°C) 
Hot (above 50°C) 
Secondary windings: 
Cold (below 50°C) 
Hot (above 50°C) . 
Airgap ... 
Pick-up coil resistance: 
Cold: 


Air gap 
Pick-up coil resistance: 


Torque wrench setting 
Distributor mounting bolts 


1 General information and 
precautions 


General information 


The ignition system is integrated with the 
fuel system, to form a combined engine 
management system which is controlled by 
the electronic control unit (ECU). The ignition 
system arrangement differs for each type of 
engine, although all operate in the same way. 
In the Integrated Ignition Assembly (or IIA) 
ignition system, fitted to 4A-FE and 7A-FE 
engines, the distributor contains two rotors 
and pick-up coils, an ignition coil, a 
condensor, and an igniter. In the Lean Burn 
ignition system, fitted to the 4A-FE Lean Burn 
engine, the ignition coil and igniter are 
mounted remotely, and the distributor 
contains two rotors and pick-up coils. In the 
ignition system fitted to the 3S-FE engine, the 
distributor contains two rotors and pick-up 
coils and an ignition coil, however the igniter 
is located remotely in the engine 
compartment. In the ignition system fitted to 
the 3S-GE engine, the ignition coil and igniter 
are mounted remotely, and the distributor 
contains two rotors and pick-up coils. In all 
the systems, each component is connected to 
the ECU. The NE pick-up coil detects 
crankshaft angle, and the G pick-up coil 
detects camshaft angle 


10° BTDC 
10° to 20° BTDC 


0.36 to 0.55 ohms 
0.45 to 0.65 ohms 


9.0 to 15.4 k ohms 
11.4 to 18.1 k ohms 
0.2 to 0.4 mm 


185 to 275 ohms 
370 to 550 ohms 


240 to 325 ohms 
475 to 650 ohms 
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0.2 to 0.4 mm 
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140 to 180 ohms 
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4.6c Pick-up coil resistance check 
(3S-FE engine) 


Ohmmeter 


4.6d Pick-up coil resistance check 
(8S-GE engine) 


distributor, then connecting an ohmmeter to 
the terminals. Check that the resistances are 
as given in the Specifications (see 
illustration). If not it will be necessary to 
renew the distributor as the coils are not 
available separately. 


5 Distributor - removal, 
overhaul and refitting 


Removal 


4 With the ignition switched off, disconnect 
the wiring from the distributor body (see 
illustration). 

2 Where the ignition coil is remotely located 
on the bulkhead, disconnect the HT lead from 
the coil (see illustration). 
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5.1 Disconnecting the wiring from the 
distributor body 


5Be4 Ignition system 


ignition coil 
3 Using a dab of paint or a scriber, mark the 
position of the distributor in relation to the 
cylinder head. This is necessary in order to 
retain the approximate ignition timing position 
(see illustration). 
4 Unscrew the mounting bolts, then remove 
the distributor from the left-hand end of the 
cylinder head (see illustration). Be prepared 
for some loss of oil as the distributor is being 
withdrawn, and have some cloth rags ready to 
mop it up. 
5 Remove the O-ring from the groove at the 
bottom of the distributor (see illustration). 


Overhaul 


6 Unscrew the retaining screws and carefully 
remove the cap from the distributor. Recover 
the O-ring seal. If necessary the HT leads may 
be removed from the cap by prising out the 
special retainers and pulling out the leads. 

IIA ignition system 


7 Slide the rotor from the driveshaft, then 
remove the dust cover. 


5.4 Unscrew the mounting bolts and remove the distriby 


the cylinder head 


8 Unscrew the nuts 
from the ignition Col 
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17 Clean the contact faces of th® oni’ 
and cylinder head, then apply 4! ie ve i" 
to the O-ring and fit it to the 9°°° wit 
distributor body, “ari ut” ne 

8 Align the drive dog on the di5t aft "ol 
the cut-out in the end of the C4 dist 
Insert the distributor. Note that th 
©an only be fitted in one position: 

Urn the distributor to alig 

ae Previously, then tighte” 

Sts. If a new distributor is 
Position it centrally between t 


uta 
0 
e 


ne 


m 


5, 
14 Rotor arm r 


ve temporary measure so that the 
fe gin 8 Started, Refit the O-ring seal 
"butor cap (see illustrations). 
Race if necessary, adjust the 
9 8S described in Section 6. 


WUstment ing - checking and 3S 


EN 
EN 


Ck the ignition timing, a stroboscoP!© 
Will be required, preferably the 
ig CIPS Over the No 1 HT lead. If 
eet available, an adapter must ef 
ibn No 1 HT lead and the term 
e rel Cap so that the timing ay 

gt be connected to it. Due to th 
thet feagipek plugs in the cylinder head, 
Ss. le to connect an adapter to the 


F Marks are in the form of a notoh 
Shaft Pulley and marks on the 
Sit cover (see illustration). Th 

* intervals before top de4 
With the 10° and 0° marked 


SMa ty . 
“Mk Si - 


On timing 1 ; the 
Ft by ‘ming marks ont 
(a ppulley and timing belt cover 
Nd 7A-FE engines) 


i an 
etaining screw locations (le 


Ke 


purn ignition) 


tes top dead centre 


i al 
warm it up to normal 
then check the idle 
1. Switch off 


ocket cover on the 
of the engine 
a bridging wire or 
erminals TE1 and 

ed on the 


jagnostic Ss 
ar corner 
nd connect 


ight to 
g light 
imi bel 
t the timing 
i the timing light manufacturer's 
in 


See tl it to idle, and 
i ae nt at the crankshaft fae 
lies 4 lle should be align 
i Fae on the lower timing 
cifie' 


e, allowing 


, slacken the two 

olts, then slowly rotate 
Ss required until the 
i s are correctly 


f. 
f Sd E1 terminals of 
Te ic socket 


5.19b ... and the distributor cap 
Warning: Avoid touching the HT 
leads, and keep loose clothing, 
long hair, etc, well away from 
the moving parts of the engine. 
8 Remove the bridging wire from the 
diagnostic socket, then repeat the procedure 
given in paragraph 6 and check that the 
timing falls within the tolerance range given in 
the Specifications. 
9 Switch off the engine and disconnect the 
timing light from the engine. 


Check Connector 


6.4b TE1 and E71 terminal locations in the 
diagnostic socket 
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Clutch slave cylinder - removal, overhaul and refitting 
General information 

Hose and fluid leak check . . 

Hydraulic system - bleeding 


See Chapter 1 
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Diaphragm spring, single dry plate, hydraulic operation 


0.3mm 


452.0 to 162.0 mm 
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4,0 to 5.0 mm 

5.0 to 15.0 mm 
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diaphragm spring, thus pushin’ 
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2.4 Removing the clutch disc 


2 Clutch assembly - removal, 
inspection and refitting 


Warning: Dust created by clutch 
A wear and deposited on the 

clutch components may contain 

asbestos, which is a health 
hazard. DO NOT blow it out with 
compressed air, or inhale any of it. DO NOT 
use petrol (or petroleum-based solvents) to 
clean off the dust. Brake system cleaner or 
methylated spirit should be used to flush 
the dust into a suitable receptacle. After 
the clutch components are wiped clean 
with rags, dispose of the contaminated 
rags and cleaner in a sealed, marked 
container. 


Removal 


4 Remove the transmission, as described in 
Chapter 7A. 

2 If the original clutch is to be refitted, make 
alignment marks between the clutch cover 
and the flywheel, so that the clutch can be 
refitted in its original position. 

3 Unscrew and remove the clutch cover 
retaining bolts, working in a diagonal sequence 
and slackening the bolts only a few turns at a 
time. If necessary, the flywheel may be held 
stationary using a wide-bladed screwdriver, 
inserted in the teeth of the starter ring gear and 
resting against a suitable bolt or part of the 
cylinder block (see illustration 2.16). 

4 Ease the clutch cover off its locating 
dowels. Be prepared to catch the clutch disc, 
which will drop out as the cover is removed 
(see illustration). Note which way round the 
disc is fitted. 


Inspection 


5 With the clutch assembly removed, clean 
off all traces of dust using a dry cloth. 
Although most clutch discs now have 
asbestos-free linings, some do not, and it is 
wise to take suitable precautions; asbestos 
dust is harmful, and must not be inhaled. 

6 Examine the friction linings of the clutch 
disc for wear and loose rivets, and the disc for 
distortion, cracks, broken cushioning springs 
and worn splines. The surface of the friction 
linings may be highly glazed, but, as long as 


Flywheel 
Side 


2.11 Clutch disc orientation 


the friction material 

seen, this is satisfacto 
oil contamination, ind 
or patchy, shiny black 
must be renewed, 
contamination must b 
before fitting new 

typically, a leaking cra 
transmission input shat 
be to blame ( 
Chapter 2A an 
disc must al 


Pattern can be clearly 
ry. If there is any sign of 
icated by a continuous, 
discolouration, the disc 
The source of the 
@ traced and rectified 
clutch components; 
Aa rear oil seal or 
Oil seal - or both - wi 
done pierecures aetaien 
pter 7A ri i 
aan SHO ss Need The 


of the flywheel 
'S grooved, or 


described in Section 3. 
Refitting 
9 If new clutch oc: 


‘om 
where | applicab pated 


le, ensure 


2.12 Fitting the clus 
Note the clutere Clutch co: 


Ver assem| r 
hold the o bly. 


aligning t 
3 tOol bein, 
lutch disc in Position sd 


clean hands, and to wipe down the pres 
plate and flywheel faces with a clean, ar ie) 
before assembly begins. 

11 Begin reassembly by placing t 

disc against the flywheel, the two sid 

disc may be marked Engine side n 
Transmission side. \f no identi ti 
markings are visible, the greater proier red 
side of the cushioning springs (not the spl e 
hub) on clutch disc must face away from itch 
flywheel (see illustration). Hold the ote 
disc against the flywheel while ing nite - 
assembly is offered into position. If 4 ie 
aligning tool is available (see parag"ah as 
this can be used to hold the disc in pl@° 
the cover is fitted. ner? 
12 Fit the clutch cover assembly; mh 
applicable aligning the marks on the 
and cover (see illustration). Ensure 
clutch cover locates over the dowel 
flywheel. Insert the securing bolts aM ig is 
them finger-tight, so that the clutch 
gripped, but can still be moved. 

13 The clutch disc must now be ce”, 

So that when the engine and transmis ines 
Mated, the transmission input sh4 ‘en is? 


will pass thro’ ines in the C! 
Fit ugh the splines in 


ig on 
igedr 
lis@' 

ntre are 


14 Centralisation can be carried out 
inserting a round bar or a long So" 
through the hole in the centre of tM? | 
disc, so that the end of the bar TS% ag 
Ole in the end of the crankshaft. ov gs 
bar sideways or up and down as nee "ion 
Move the clutch disc in whichever li ith" 
pecessary to achieve centralisatio"’ "ub In 
bar removed, view the clutch diS° 
pie dH to the hole in the cent 
fie te and the circle created 

an aoe spring fingers tres 
correct. seolly in. the att 
15 An alternative and more acourat? Tr 
sraentralisation is to use a 0° mle! 
ele Clutch-aligning tool, obt@! 

paccessory shops. 
Brogiscsver ign Ser B 
diagon reel tighten the covet 
in the’ Sequence to the torque $ 
Remo Specifications (see 
Ve the alignment tool. 


ina 


2. 


ai? 40 
0" 
bol jt! 


ty Tighten the clutch covet era 
» While holding the flywhe? 


with a screwdriver 


a4 . ae 
Release lever pivot stud (arrowed) in thee 


17 bellhousing 


Ns 
a ‘ ingtat the input shaft splines, clutch 
ty Clean, a 1d release bearing guide sleeve 
aqulBhidg CPIY @ thin smear of molybdenum 
4 the p¢)2'ease to the input shaft splines 
ry seg bearing guide sleeve. Only 
Hiee8S = all amount of grease, otherwise 
Belin lll inevitably find its way onto the 
Ret the When the vehicle is in use. 
® transmission (see Chapter 7A)- 


rel 


Clut 
lever release bearing and 
and refitting inspection 


* Refer ’ 
Re ne goths warning at the beginning of 
© proceedi 
1 vay ‘eeding. 
Moy, 
et oe 
me transmission, as described '" 


© the sn: 
ae SPring clip securing the releas® 
Pivot stud, then withdraw the 
itthoylide : spmblete with the bearing, from 
a logting, geceve in. the  transmissio® 
iylligg’®. “COVer the rubber dust cover 
R, 
‘Agi 8 
Ir eS the l@8se bearing from the lever 
Sieg, gPtiNg clip if fitted. 
Weg fclease lever pivot stud can 
_ © ftom the bellhousing (52° 


he 

8 roease bearing, and check it for 
t yohness. Hold the outer race, 

eee I Move it laterally against the 
Sis gj n¥ excessive movement 
dent, renew the bearing- 


fF 

fitg, PS” clutch has been 

rect: it is wise to renew the 
®ase bearing as a matter 
Course, 


Refitting 


e 
Nip. Refit the TU 


4.6 Clutch slave cylinder fluid pipe union (A) and 


screw the pivot stud into 


ple g and tighten to the 


e bellhousin 


e release bearing and 
d contact surfaces on 
release bearing guide 
ion ifput shaft splines, 
release lever pivot stud with 
i ide grease. 
ny dieu aring into position in 
WEN have applicable, secure with 


ain Slide the assembly over the 
clip. 


shro! 
ever, the 
ansmiss! 


e. 


eV sork to the pivot stud wit me 
t 


ber dust cover, where 


mission as described in 


draulic fluid is 


Pin Ie 
Est y" wash off 
0 

jately a” 


of s 


when se 
5 t to assume 


id to take 


a t is 
etro! tha’ an effecti 


jastics; if any is 
immediately, 


mounting bolts (B) 


When topping-up or renewing the fluid, 
always use the recommended type, and 
ensure that it comes from a freshly-opened 
sealed container. 


Removal 


4 Chock the rear wheels then jack up the 
front of the car and support it on axle stands 
(see Jacking and Vehicle Support). 

2 The slave cylinder is located on the top of 
the transmission bellhousing at the front. 

3 On models with the 3S-GE engine, unscrew 
the two securing bolts, and remove the slave 
cylinder heat shield. 

4 Where applicable, unscrew the bolt 
securing the hydraulic fluid pipe bracket to the 
cylinder or transmission. 

5 Place a suitable container beneath the 
slave cylinder to catch escaping hydraulic 
fluid. 

6 Unscrew the fluid pipe union, and 
disconnect the fluid pipe from the slave 
cylinder (see illustration). Once the fluid had 
drained, plug the open ends of the pipe and 
slave cylinder to prevent dirt ingress, 

7 Unscrew the two bolts securing the slave 
cylinder to the transmission bellhousing, then 
withdraw the cylinder, complete with the 
pushrod, and the pipe bracket, where 
applicable. 


Overhaul 


Note: Before attempting to overhaul the 
assembly, check on the price and availability 
of spare parts, and the price of a new unit, as 
overhaul may not be viable on economic 
grounds alone. 

8 Remove the pushrod and rubber boot, then 
unscrew the bleed screw from the cylinder 
body (see illustration). 

9 Apply compressed air (from a foot pump or 
bicycle tyre pump) to the bleed screw hole, to 
force the piston from the cylinder. The piston 
will be ejected with the spring. 

40 Wash all the parts in clean hydraulic fluid 
then lay them out for inspection. x 
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Release Cylinder 


4.8 Exploded view of the clutch slave cylinder 


11 Examine the cylinder bore and piston 
carefully for signs of scoring or wear ridges. If 
these are apparent, renew the complete slave 
cylinder. If the condition of the components 
appears satisfactory, a repair kit containing 
new rubber seals should be obtained. Never 
re-use the old seals. 

12 Remove the old seals from the piston, 
noting the orientation of the seal lips to aid 
fitting of the new seals. 

13 Fit new seals to the piston, using the 
fingers only. To ease fitting of the seals, 
lubricate them with clean hydraulic fluid of the 
specified type (see Lubricants and fluids). 
Ensure that the sealing lip edge of the main 
seal is towards the spring end of the piston. 
44 Lubricate the cylinder bore with clean 
hydraulic fluid and insert the spring, with the 
larger coils towards fluid union end of the 
cylinder. 

415 Garefully insert the piston, engaging the 
locating lug into the centre of the spring. 


groove in the end 
17 Refit the blee 


Refitting 


19 Reconnect 
and tighten the union. 
20 Where applicable 
bolt Securing the h: 
to the cylinder or tr 
21 Where applica 
heat shield and tig 
22 Bleed the cl 
described in Sect 


the fluid Pipe to the Cylinder 


» refit and t 
Yydraulic fluid pi 
ansmission, 
ble, refit th 
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5 Clutch master cylinder - _ eS 
removal, overhaul and refitting ay 


ing of 
Note: Refer to the warning at the beginning 


Section 4 before proceeding. 
Rem 
oval on the 


1 The clutch master cylinder is located to the 
engine compartment bulkhead, &% 

brake servo/master cylinder assembly- h iuid 
2 To reduce fluid loss, draw off as MU? fluid 
as possible from the clutch nydraull¢ 
reservoir. 


fluid 
FYNaiso] 40 ideal way to remove. 


from the master © 
reservoir is to use 4 
syringe or an 0 
baster. 


1 th? 
3 On left-hand-drive models, disor oi? 
fluid reservoir hose connecting the reson be 
the master cylinder (see illustf 7, iF 
necessary, unclip the reservol” 
bracket to improve access. ath 
4 Place a suitable container bene 
Master cylinder fluid pipe unio” 
€scaping fluid, then unscrew the ¥ 
disconnect the fluid pipe from the cy 

Working in the driver's footwell, u 
behind the pedals, and pull the 8°" 
from the clutch pedal-to-maste 
Pushrod clevis pin. Slide out the CleY™ aw 

Again working in the footwell pet v 
‘Wo huts securing the master cy!” 
bulkhead, 
7 Withdraw the master cylinde 
engine compartment. 


Overhaul 


r £10 


ul 
Note: eth 
ote: Before attempting to ov' av 


pra check on the price 2! 
ove ale Parts, and the price of 4 
graihaul may not be viable 
4 ines alone. New seals an 
ander end cap will be 
howe ew On right-hand-orV" 
veh fluid reservoir seal and res®™ py, 
with will be required on reass® 
the m i em 
a8 follows, aster cylinder 
ae right-hand-drive models: ne iy 
cyli reservoir from the top ° 
Vlinder as follows 
Sing a pin-punch and ha 
the rotl-pin, r 
ee the reservoir from thé im 
Bh Inder, and recover the 
Scard the seal, a new On? 
On refitting, 


10 oO 
follows left-hand-drive models: 


ast 


' ne 
a) Di. coll 
) Disconnect the fluid reserva" Mig 10! 
°8e from the master cylin de” 
already done. 


b 
: pfrove the securing screw, and 
master {re fluid inlet union from the 
1 Sing, cylinder, Recover the O-ring seal. 
locking < @ small screwdriver, prise up the 
Ushrog abs, and pull the end cap from the 
the eng ond Of the master cylinder. Discard 


"itt n 
ting, 


Cap - a new one should be used on 
: Where applicable, recover the spacer 
12, 
sy raw the pushrod and_ piston 
the pig from the cylinder bore, followed by 
ak} N Spring. 

2 ia a Components in clean hydraulic 
Examing them out for inspection. 
full eee cylinder bore and piston 
8 Signs of scoring or wear ridges. If 
Svident, renew the complete master 
atte." Condition of the components is 
'Y, @ new set of rubber seals must 
Ove ieee re-use the old seals. 
the of) e old seals from the piston, 
9 Of tha entation of the seal lips to aid 
ity hd New seals, 
So new seals to the piston, using the 
a To ease fitting of the seals, 
™ With clean hydraulic fluid of the 
YPe (See Lubricants and fluids). 
ae © Sealing lip edge of the main 
te a spring end of the piston. 
drautg n° Cvlinder bore and the piston 
© fluid, then insert the spring into 


WY insert the piston and pushrod 

© the cylinder bore, ensuring that 
®Nd of the pushrod is furthest 

® piston, 

°d cap to the cylinder, ensuring 

i Ng tabs lock the cap in position. 
d-drive models, refit the fluid 

ollows ; 


ine h 
8p essay "6, O-ring and renew if 
Res tighte,, or “efit the fluid inlet union, 
oy Mace pre SCuring screw. 

Wigner ce fluid hose to the master 
mag the ye te that the end of the hose 
a Sho? CVling ark connects to the 
Oy fa e at the yellow mark 
ards, 
al to ote models, fit a pee 
he t'® Master cylinder fluid inlets 
Id reservoir, and secure with @ 


4 


a reversal of removal, pearing 
Wing points. 

© master cylinder push" od 
i Securing clip are correct 


al 
eonmative models, note that 
th Scting the fluid hose to the 
j White mark on the hose 
™letion Waa. . 
¢ 10%: bleed the clutch hydraull? 
“Scribed in Section 6. 
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Reservoir Hose 
Inlet Union 


Cap 
: 
Reservoir Tank 


Master Cylinder 


5.3 Exploded view of the clutch master cylinder 


(oa 


Reservoir Tank 


Piston and Spring 


Grommet 


Master cylinder 


Lock Nut 


<_—Cli 
Push Rod ie 


eae 


End Cap iin 


Upper assembly - Left-hand-drive models 
Lower assembly - Right-hand-drive models 


Clip 


Lock Nut at 


Push Rod 
3) Clevis 7 
Pin 


End Cap 


raulic system - bleeding 
y' 


t the beginning of 


of any hydraulic 
after removing all air 
Ss and circuit; this 's 


‘| id 
f incorrect flui 

Ve the clutch 
uit must be 


ork. 
ossibilit 
system, 

nts and circ! 


flushed completely with uncontaminated, 
correct fluid, and new seals should be fitted to 
the various components. 

4 If hydraulic fluid has been lost from the 
system, or air has entered because of a leak, 
ensure that the fault is cured before 
proceeding further. 

5 Unscrew the clutch fluid reservoir cap, and 
top up the reservoir to the MAX level line. 
Refit the cap loosely, and remember to 
maintain the fluid level at least above the MIN 
level line throughout the procedure, otherwise 
there is a risk of further air entering the 
system. 

6 There are a number of one-man, do-it- 
yourself, hydraulic bleeding kits currently 
available from motor accessory shops. It is 
recommended that one of these kits is used 
wherever possible, as they greatly simplify the 
bleeding operation, and also reduce the risk 
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of expelled air and fluid being drawn back into 
the system. If such a kit is not available, the 
basic (two-man) method must be used, which 
is described in detail below. 

7 \f a one-man kit is to be used, prepare the 
vehicle as described previously, and follow 
the kit manufacturer’s instructions, as the 
procedure may vary slightly according to the 
type being used; generally, they are as 
outlined below in the relevant sub-section. 


Bleeding - basic (two-man) 
method 

8 Collect a clean glass jar and a suitable 
length of plastic or rubber tubing, which is a 
tight fit over the bleed screw on the slave 
cylinder, and a ring spanner to fit the screw. 
The help of an assistant will also be required. 
9 Where applicable, remove the dust cap 
from the bleed screw and fit the bleed tube to 
the screw. 

410 Immerse the other end of the bleed tube 
in the jar, which should contain enough fluid 
to cover the end of the tube. 

11 Ensure that the reservoir fluid level is 
maintained at least above the MIN level line 
throughout the procedure. 

12 Open the bleed screw approximately half 
a turn, and have your assistant depress the 
clutch pedal with a smooth steady stroke 
down to the floor, and then hold it there. 
When the flow of fluid through the tube stops, 
tighten the bleed screw and have your 
assistant release the pedal slowly. 

13 Repeat this operation (paragraph 14) until 
clean fluid, free from air bubbles, can be seen 
flowing from the end of the tube. 

14 When no more air bubbles appear, tighten 
the bleed screw, remove the bleed tube and 
refit the dust cap (where applicable). Check 
that the clutch pedal feels firm when 
depressed. 


Bleeding - using a one-way 
valve kit 

45 As their name implies, these kits consist 
of a length of tubing with a one-way valve 
fitted, to prevent expelled air and fluid being 
drawn back into the system; some kits 
incorporate a translucent container, which 
can be positioned so that the air bubbles can 
be more easily seen flowing from the end of 
the tube. 

46 The kit is connected to the bleed screw, 
which is then opened. The user returns to the 
driver’s seat, depresses the clutch pedal with 
a smooth steady stroke, and slowly releases 
it; this is repeated until the expelled fluid is 
clear of air bubbles. 

417 Note that these kits simplify work so 
much that it is easy to forget the reservoir fluid 
level; ensure that this is maintained at least 
above the MIN level line at all times. 


Bleeding - using a pressure~- 
bleeding kit 


48 These kits are usually operated by the 
reserve of pressurised air contained in the 


spare tyre. However, note that it will probably 
be necessary to reduce the pressure to a 
lower level than normal; refer to the 
instructions supplied with the kit. 
19 By connecting a pressurised, fluid-filled 
container to the fluid reservoir, bleeding is 
then carried out by simply Opening the bleed 
screw and allowing the fluid to run out, rather 
like turning on a tap, until no air bubbles can 
be on in the expelled fluid, 

is method has the advant: 
large reservoir of fluid Provides BAe cnena 
safeguard against air being drawn into th 
system during bleeding, fi 


All methods 


5 F 
reasonable repetition featonly after a 


: the bleedi 
operations may b ‘cee 
Etamiacta Y be due to worn master 
23 Discard hydraulic flu; 

fluid which 
bled from the system: it wi Losec 
es 'ystem; it will not be fit for re- 
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edal - 
refitting | removal, 


and adjustment 


Removal 
1 Disconnect the b; 


attery negative (earth) lead 


A, Sections 1 and 3), 


pee the pedal arm, 
'sconnect the pushr. 
n Od from 
by removing the clevis pin se a ean iu 
the clevis pin, seingialip ati 
5 Unscrew the n 
: ut from th 
Pivot bolt and remove the nos 
the bolt then withdr: fone 


aw the pedal 
Refitting om; 


6 Refitting is the 
Procedure, 
adjustments 


the pedal 
Remove 


Adjustment 

Pedal height 

7 Peel back the 

measure the ate. ate 
illustration), Note 


should be take 
ND fr 
pedal rubber ° 


that the 

m 
M the up 
to the asphal 


specified tolerance range, slacke! t! 
height adjusting bolt locknut and tt 
adjusting bolt until the correct hee tio” 
achieved. Tighten the locknut on comple 
and refit the carpet. 

8 Once the pedal height is correc 
free play as follows. 


Pushrod play and pedal free play 


9 While gently depressing the clutch P 
with the fingers, measure the pedal 
the pedal pad) until the resistance N° ate 
very slightly. This measurement is the 
cylinder pushrod play. Now depres 
further until the beginning of clutch "© 
is felt. This second measurement, 1° 
pedal at rest position to the bed! 
Clutch resistance is the pedal free 
10 Compare the measurements 
with those given in the Speci 
adjustment is required, slacken 
locknut and turn the pushrod until t 
are correct. Recheck the peda 
completion and repeat the 
Procedures if necessary. When all 
tighten the clevis locknut. 

11. Refit the air duct and facia trim 
reconnect the battery if not alreadY 


t, check the 


panel " 
done 


te e 
7 Measurement points for e 
Pedal free play 
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See Chapter 1 
TA 


©grees of difficulty 


Fairly easy, suitable 
for beginner with 
some experience 


Very difficult, 
suitable for expert DIY 
or professional 


Difficult, suitable for eN 
experienced DY Ww 
BN 


Five forward speeds and reverse, synchromesh on all forward gears, 
final drive integral with transmission 


50, C52 
FR $54, S55 
a al 

Se one ACFE engine models S54 
Rage ge models ...... e200 

Or, ‘Sine models 


Me wr 
ler/layy 


12nsmissions ; 
totes oSmissions 
: mission attachment bolts: 


ansmies 
i yssion longitudinal crossme! 
tehsmission mounting-t0-Cre om 
nasmission mounting-to-cros 
8gq' C50 4,0 Mission reinforcing plate bo 


polt 
i ‘ough 
Sine 'SMission mounting bracket ta EAs 
1 engi, tSmission mounting brace yet-to-t? 


i 
lug «., 2 8/transmission mounting 


c! st _ 
2.2 Manual transmission oil filler/level plug 


1 General information 


All manual transmission models are fitted 
with a 5-speed transmission contained in a 
casing bolted to the left-hand end of the 
engine. All the transmission types are similar, 
the main differences being in the gear selector 
mechanism, gear ratios, and the casing design 
to suit the different engines in the range. 

Drive is transmitted from the crankshaft via 
the clutch to the transmission input shaft, 
which has a splined extension to accept the 
clutch disc hub. The input shaft runs parallel 
to the mainshaft, and the input shaft and 
mainshaft gears are in constant mesh. 
Selection of gears is by sliding synchromesh 
hubs, which lock the appropriate mainshaft 
gears to the mainshaft. 

The 5th speed components are located in 
an extension housing at the end of the 
transmission. 

Reverse gear is obtained by sliding an idler 
gear into mesh with two straight-cut gears on 
the input shaft and mainshaft. 

All the forward gear teeth are helically cut, 
to reduce noise and improve wear 
characteristics. 

The differential is mounted in the main 
transmission casing, and drive is transmitted 
to the differential by a pinion gear on the end 
of the mainshaft. The inboard ends of the 
driveshafts locate directly into the differential. 

Gear selection is by a floor-mounted 
gearchange lever, via two control cables. 


3.5 Removing the gearchange control 
cable retaining clip and washer at the 
transmission end 


2.3 Manual transmission oil drain alle 


2 Manual transmission oil - 
draining and refilling 


Draining 
1 To improve access, j 

, J@Ck up the vehi 
Veen axle stands (see aes ei 
Vehicle Support), but ensure that ing and 
is level. If necessa the vehicle 


guard(s), Ve the lower splash 


drain plug, 
driveshaft const 
unscrew the draj 

to hold the p hee 


NeW sealing 
: a 
tighten it securely T (Ww 


Filling 


h 
7 Where applicable, refit the lower era 
guard(s), then lower the vehicle to the 9° 


3 Gearchange components - 
removal, refitting and 
adjustment 


Gearchange contro! cables 


Removal t 
he gel?” 
1 Two control cables are used: t goln 


Control cable, and the shift control CAD 9s 
Cables are removed and refitted 109 

an assembly. rth) 
2 Disconnect the battery negative (22 
(refer to Chapter SA, Sections 1 and 3). 0) 
3 Unbolt the engine compartmen vate not 
box, and move it to one side, taking 2 
to strain the wiring harnesses. and ul 
4 Remove the air cleaner assemb\y 4 ‘ 
air intake hose, as described in one of 

Working at the transmission 
Cables, prise out the clip, an 
Washer securing each inner C4 
Gearchange levers on the trans™ 
illustration). 

6 Extract the two outer ca! 
Securing the cables to the 
bracket (See illustration). 

7 Working back along the cable® 
bulkhead, undo the retaining a 
release the cable support braok 

8 Working inside the vehicl® 
Centre console as described I" 

Prise out the clip, and rem? Je in 
Securing the select control 022° of 
end to the bellcrank on the S! 3 
lever housing (see illustratio 
the retainer securing the ou 
9ear lever housing. 

10 Unbolt the gear lever NO 

Se plate, and lift it for accor the 
Control cable inner cable end ® he 

© gear lever, Disconnect <a1e%" 
cenctibed previously for 

‘able, j 
11 Chock the rear wheels i 
front of the car and suppo"! ort) 
(See Jacking and Vehicle sup 
12 Refer to Chapter 4A “he 
&xhaust system heat shie 
lever housing. 

3 Undo the nut securing ' 
retainer to the front fac? 

OUusing base plate. 
Srommet and the two C4 
Plate and remove the 4 
Under the car. 


je0d 


je en 
| .ggi0" 


retal 
ple 


“at 
ow! 


Removal 


n 
18 Disconnect the patter 
lead (refer to Chapter 5Ay * 


. Eeneve the centre console (Chapter 11). 

Securin © out the clip, and remove the washer 
8nd to ee select control cable inner cable 
lever hone ootorank on the side of the gear 
'etaine sing (see illustration). Extract the 


T securing the I the gear 
lever housing, 1g outer cable to g 


48 Unbolt the gear lever housing from the 
base plate, and lift it for access to the shift 
control cable inner cable end at the bottom of 
the gear lever. Disconnect the cable as 
described previously for the select control 
cable, then remove the housing from the car. 

49 If necessary the housing base plate can 
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be removed as follows. 

20 Chock the rear wheels then jack up the 
front of the car and support it on axle stands 
(see Jacking and Vehicle Support). 

21 Refer to Chapter 4A and remove the 


exhaust system heat shield below the gear 
lever housing. 


0— Shift Lever Knob 


Shift Lever 


Shift Lever Ball Seat 


Bushing 


Pin 


Torsion Spring 
Selecting Bellcrank 


Plate Washer 
E-Ring 


Shift Lever Assembly 


Select Control Cable 


Cable Grommet 


ys 
Me 


3.17 Exploded view of the gearchange 
lever mechanism 


Plate Washer 


ift Cable Grommet Retainer 


4.2 Using a screwdriver to prise out the 
driveshaft oil seal from the transmission 


22 Undo the nut securing the cable grommet 
retainer to the front face of the gear lever 
housing base plate. Withdraw the cable 
grommet and the two cables from the base 
plate. 

23 Undo the bolts securing the base plate to 
the underbody floor and remove the base 
plate and gasket from under the car. 

24 Inspect the gasket and renew it if there is 
any sign of deterioration. 


Refitting 
25 Refitting is a reversal of removal. 


4 Oil seals - renewal 


Driveshaft oil seals 


1 Remove the relevant 
described in Chapter 8. 

2 Using a screwdriver, carefully prise out the 
oil seal, taking care not to damage the seal 
housing (see illustration). 

3 Thoroughly clean the oil seal housing in the 
transmission. 

4 Dip the new oil seal in clean transmission 
oil, then press it into the housing as far as 
possible by hand. 

5 Using a tube or socket of suitable diameter, 
carefully tap the seal into place. Ensure that 
the seal is fitted square, and take care not to 
damage the seal lip. 

6 Refit the driveshaft as described in Chapter 8. 


driveshaft as 


6.5 Disconnect the wiring plug from the 
reversing light switch 


Input shaft oil seal 


7 With the transmission 
described in Section 6, remo 
release lever and bear 
Chapter 6. 

8 Unbolt the guide sleeve 
bellhousing, then carefully Prise o1 
taking care not to Scratch the seal 
9 Thoroughly clean the oil seal ho 
10 Wrap tape arou 

to protect the |i 

installed. 


11 Dip the new i 
i Seal in clean transmission oil, 


removed as 
, ve the clutch 
'Ng, as described in 


from the 
ut the seal, 
housing, 
using. 


damage the seal lip. : 
12 Remove the t 
then refit the 


as described in 


transmission as des 


h 7 
Cribed in Se raaceutaths 


Ction 6, 


5 Reversi 


testing na light switch - 


» FeMoval and refitting 


Testing 


1 The reversing |j 

9 light circuit 5 
Plunger-type switon cult is controle 
transmission gen cated on top ae 


aS Not blow : 
isco) n. 

» aNd use “NNect the wirj 
resistance function) Multimeter (set ate 


Circuit to ch attery-ang. 
between the that th ie nd-bulb test 


damage to th 
le 
Must be renewed S, the sw 


Refitting 


6 Refitting is a reversal of removal. 


6 Manual transmission - 
removal and refitting 


Removal 


: th) 
1 Disconnect the battery negative (ee 


3). 
(refer to Chapter 5A, Sections 1 and pal 


2 Remove the battery, and uncliP 
tray as described in Chapter 5A- 
3 Unbolt the engine compartmen 
box, and move it to one side, takin 
to strain the wiring harnesses- bly 
4 Remove the air cleaner asse™ 4 
air intake hose, as described in lg 
5 Disconnect the wiring PIUI 1) 
reversing light switch (see illust’@ nm 
6 Unbolt the earth lead from the 
(see illustration). 

7 Remove the clutch slave CY 
transmission, as described in 9 
note that there is no need to ds 
fluid pipe. Extract the pipe SUPP 
the top of the transmission 
cylinder to one side. 

8 Disconnect the gearchange 
from the transmission, @S 
Section 3, to 
9 Disconnect the wiring connee oa 
Speedometer sensor at the 
transmission, wan 
10 Working at the top of th? "', 
Casing, unscrew the upper 
transmission mounting bolts: 4 
Starter motor mounting bolt (52° 
11 Chock the rear wheels th? 
front of the car and support ! 

(See Jacking and Vehicle sup 
the front toadwheels. 

Remove the engine lowe! 
Where applicable, with refe!? 
ter 14, 

13 Drain the transmission 0! ve 
Section 2, 

14 Where applicable, unserer a 
bolts and remove the engine on): 
"einforcing plate (see illustra"! 


m 


jinder 


contr 
des 


uU' 


|as 
sP' ce 


8.10 Unscrew the UP ti 
transmission mou 


and 


S| 
the om 


ne 


th? 


14, a5, 4 7 
Removing the engine-to-transmission 
reinforcing plate 


here applicable, unscrew the securing 
Nd remove the clutch bellhousing 
6. 


iSconneg 
Manifolg 


Move 
er 8. 


t the exhaust front section from 
8S described in Chapter 4A. 
the driveshafts as described in 


~Onne 
Sine sige; 


Ct a hoist and lifting tackle to the 
Vling Ng bracket at the left-hand end of 
© Wey 2d, and raise the hoist to just 
19 R Weight of th 
loner’ Ove le engine. a 
*Gitugin f the — engine/transmission 
ii Unscra ctossmember as follows. 
SMove tye = {WO Securing bolts, and 
Prise the shield from the crossmember- 
re the cover plugs, and unscrew 
ine), Pols securing the front 
Fansmission mounting to the 
er, 


fh , 
it the cover plug, and unscrew the 


appnere crossmember. 
and pe eePl®, unscrew the securing 
® frop, 85° the air conditioning pipe 
@ crossmember. 
© four securing bolts, and 
crossmember. 
t the wiring from the starter 


om — Se 
Oye re 
M8 the the lower securing bolt, and 
S/tra © through-bolt securing the 
ing ru Ssion mounting bracket to 
we rUDber, 
S i three bolts securing the reat 
lon, S'On mounting bracket to the 


t 
ae Nut and bolt (or two bolts 0" 
8nd remove the left-han 


6.24 Removing the left-hand 
engine/transmission mounting stay 


transmission mounting stay from the 


ine/ nes 
a1 he mounting and transmission (see 


top of t 


i ion). 
ate the nuts and bolts, and remove 


he left-hand engine/transmission mounting 
tai from the transmission. : sige 
ort the transmission using a jack, 
- peat of wood, then unscrew the lower 
ate -to-transmission bolts. ae 
ena the engine and transmission, then 
pi ansmission from the engine, taking 
allow the transmission to hang on 
‘out shaft (see illustration). Lower the 
ie Hara from under the vehicle. Take 
trans 


. 1 ! 
ission is heavy! 
e transmiss! 
care - th 


itting ‘ , 
se fore attempting is ST iene 
28 Belt ion, ensure that the clute 
transmis as described in Chapter 6. i 
centralise ' efitting is a reversal of removal, 


fi ‘ . 
her is the following points. 


He fixings to the specified torque, 


le. ; { 
leat as described in 


: ae the exhaust front section as 


bedi ter 4A. 
bd Sn with oil as described 
ral 


ual transmission is a 


6.27 Removing the transmission from the 
engine 


reassembling many small parts, clearances 
must be precisely measured and, if 
necessary, changed by selecting shims and 
spacers. Internal transmission components 
are also often difficult to obtain, and, in many 
instances, extremely expensive. Because of 
this, if the transmission develops a fault or 
becomes noisy, the best course of action is to 
have the unit overhauled by a specialist 
repairer, or to obtain an exchange 
reconditioned unit. Be aware that some 
transmission repairs can be carried out with 
the transmission in the car. 

Nevertheless, it is not impossible for the 
more experienced mechanic to overhaul the 
transmission, provided the special tools are 
available, and the job is done in a deliberate 
step-by-step manner, so that nothing is 
overlooked. 

The tools necessary for an overhaul include 
internal and external circlip pliers, bearing 
pullers, a slide hammer, a set of pin Punches, 
a dial test indicator, and possibly a hydraulic 
press. In addition, a large, sturdy workbench 
and a vice will be required. 

During dismantling of the transmission, 
make careful notes of how each component is 
fitted, to make reassembly easier and more 
accurate. 

Before dismantling the transmission, it will 
help if you have some idea what area is 
malfunctioning. Certain problems can be 
closely related to specific areas in the 

transmission, which can make component 
examination and replacement easier, Refer to 
the Fault finding Section at the end of this 
manual for more information. 
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qhapter 7 Part B: 
utomatic transmission 


Contents 
General information 


Automat; 
Matic tr : 
Utomati ansmission - removal and refitting 
ic t ee € J , : 
utomatic ae eeslel fluid - draining and refilling Kick-down cable - general information and adjustm 
‘matic Gen fluid level check Cil seals - renewal justment 
ar Slécigr een overhaul - general information 
T Cable - adjustment, removal and refitting 


D 
€grees of difficulty 


Ea: 

SY, Sui z 

Novice Sa for | Fairly easy, suitable 
i ne for beginner with 


A | Fairly difficult, | Difficult, suitable for Very diffi 
EN suitable for competent N experienced DIY auitable hes a DIY 
DIY mechanic mNY mechanic or professional 


Perien; 
ice xX i 
some experience BN 


Fully electronic, four-speed with torque converter lock-up 


A240E, A245E 


Aso 
38.FE Sngine models 
engine models 


"qu 
ce ; ws 
ce ime fitted position ring bot 1198 
m i tainin y y 
SAO, degree face to torque converter reta 48.0.mm (minimum) 
er IRON x's 22.8 mm (minimum) 
BMMIBSIONS: sisz-avsiesvecewse-niet Sneha 
Nm 


Tau 

ew , 
S rench settings 17 
Pe? 


64 


9 


64 
72 
78 


103 


released by brakes j i 
e converter. This is a hydraulically seaNalach A fugit which are 
between engine and transmission provides the pusececk se the 
asaclutch, and also pressure to operate the brakes a ydraulic 
Itiplication Driver control of the taneaeeie utches. 

selector lever and two, two-position da bya 
The selector lever has a drive position itches, 
hold facility on 1st and 2nd gear. TI : and a 
position (D) provides automatic ohtiraiee 


ie taken from the engine to the 


Gen rive is a torqu 
i sion bY 

ay information trans uid-coupling 

a gion: which acts 

trans a de ree of torque mu 

( fou ing. The torque converter is 

locked to the engine, under the 


MsmigSPeed ; jp whens 

8 iit, tion is ‘avaliable eo, a bee a rat of the ECU, when the eign 

| ‘ F c Sia ain gear positions, 

E) and 2.0 litre (3S-FE) engine op’ ing Me a . slip, and improving throughout the range of all f r 

aliminatin ratios, and is the position Sides: gear 
nom eartrain provides either of the driving. An automatic kick-down f Or normal 
icy r one reverse gear ratio, the transmission down a acility shifts 
arts are accelerator pedal is fully derrested ‘tie Ra 
» The hold 


tra, 

n j + 
et vay alon comprises a toraue 
eo OPerat sbleyella geartrain, hyo 
ton; €d clutches brakes, a” war 
Sng 8 Ie Control systerr ae led by the our © to which of its component P - accelerator pe 
teging (Mute ystem contro! g) 2900 LG ar allowed to turn. The fact ye ainer tote ane 
Uy), Manage J Control System ( [} e rain are held or limits the number of gear rati Position, but 
mer’ electronic contro! ve ston, : 


junit 


7Be2 Automatic transmission 


when the selector lever is in the 2 Position, 
only the first two ratios can be selected; and 
in the L position, only the first ratio can be 
selected. The lower ratio hold (L) is useful 
when travelling down steep gradients, or for 
preventing unwanted selection of high gears 
on twisty roads. Two driving Programs are 
provided for selection by a switch; Normal or 
Power. With the switch in the Normal (NORM) 
position, the transmission will change gear 
normally, at an engine speed which is biased 
towards fuel economy. With the switch in the 
Power (PWR) position, the gearchanges will 
take place at a higher engine speed, giving 
improved acceleration. 

The transmission also has an overdrive 
switch which allows the transmission to 
operate as a four-speed or a three-speed 
transmission. When the overdrive switch is in 
the ON position, the transmission will use all 
four speeds for greater economy. With the 
switch in the OFF position, only the first three 
speeds will be selected. Note that when the 
engine coolant temperature is low, only the 
first three speeds can be selected, even if the 
overdrive switch is in the ON position. 

Automatic contro! of the transmission is by 
the engine management ECU which receives 
signal inputs from the engine management 
sensors relating to engine and transmission 
operating conditions. From this data, the ECu 
can establish the optimum gear shifting 
speeds and lock-up engagement points 
according to transmission mode Selected, 
and driver inputs. 

In addition to contro! of the engine 
management system and transmission, the 
ECU incorporates a built-in fault diagnosis 
facility. A fault is signalled to the driver by the 
flashing of the O/D OFF indicator light on the 
instrument panel. If a fault of this nature does 
occur, the ECU stores a series of signals (or 
fault codes) for subsequent read-out during 
fault diagnosis. 

Due to the complexity of the automatic 
transmission, any repair or overhaul work must 
be left to a Toyota dealer with the necessary 
special equipment for fault diagnosis and 
repair. The contents of the following Sections 
are therefore confined to supplying general 
information, and any service information and 
instructions that can be used by the owner, 


2.3 Automatic transmission fluid drain 
plug location on the sump pan 


2 Automatic transm 
~ draining and refill 


Draining 


Ww the 


© the splash 
y. aut 


Suitab 
id drain 
r 


© plug a 


le 


Men wip 


NIth the g 


ission fluid 
ng 


Container ben 
lu eath the 


@ Clean 


P€cified 


3 Gear selector cable - 
adjustment, removal an 
refitting 


Adjustment 


1 Move the gear selector lever thr 
range of positions, and check 
Position indicator correctly Mr tor 
relevant gear position. If the 7 carty 
aligned with the correct Lael 
Ollowing adjustment procedure: 
2 Choe the rear wheels ney rye D 
front of the car and support it re up0o" 
(see Jacking and Vehicle. 
necessary, unscrew the mounting 
remove the splash guard(s at 
underbody, ever et 
3 Working at the gear selector urind } 
transmission, loosen the nut iustratg 
Cable to the selector lever (S22! evel 
4 Push the transmission serine OA 10 
towards the right-hand side of hes 

Move the lever back two " 
Neutral position. 

Move the gear selector |@ 
Vehicle to the N position. 

Hold the transmission sele 
towards the R side of N, 
Securing nut. 

Where applicable, refit the $ 
hen lower the car to the groun® 


Removal jak 4 
n 
® Chock the rear wheels thé A axle i) 


{ 
ef ins? 
v 


ctor IO 
tl 


plas g 


fi 


iack vet 


front of the car and support ! OgupP os 
(see Jacking and Vehicle in gol? 
Necessary, unscrew the mounts) 
remove the splash guar 
Underbody, F 
10 Unscrew the retaining nut @ t! 
the selector cable from 
Selector lever, sean 
Extract the retaining oliP 

© Selector outer cable 
bracket (see illustration). 
; Orking backwards alon 
it enters the passenger com 
It from its securing clips. 
,» Hemove the centre cons 
in Chapter 11. 


i ee — cliP 
3.14 Extract the retaining . 
'SConnect the select” 


the bracke 


ter © 


i Remove the gear position indicator panel 

di aining Screws, lift up the panel and 
‘connect the illumination bulbholder. Lift the 

“el UP as far as the gear lever knob will 
OW and tie it in this position. 

xtract the retaining clip and disconnect 

able from the lower end of the selector 


the ¢ 
ever. 


1 

the Extract the clip securing the outer cable to 

cabs PCtOr lever base and withdraw the 
e, 


att lease the cable grommet and retaining 

oye here fitted) on the bulkhead, and 

© the cable assembly from the engine 
Ment. 


Sfitting 


adjuse ting is the reversal of removal, but 

© cable as described previously 
Shtening the cable-to-transmission 
"lever retaining nut. 


Sfore ti 
Select, 


Kick. 


infonsee - general 
infor, wn cable - gen 


Mation and adjustment 


en ‘ 
®ral information 


tle ekdown cable (or more precisely, the 
“lve control cable) connects the 
Nkage on the engine with the valve 
cr & the transmission, thus regulating 
"din, "9 Of the valve block fluid passag 
8 Jou <° throttle position. +e 
8M ing! Nd Of the cable is connecte e 
Side the transmission which actuate 
n the valve block. To gain access 
achment, it is necessary to remove 
Mission sump pan and valve bloc 
’ together with other transmission 
‘MPonents, Ag this work carries 2 
Ung sm nes Of dirt entry and possible Laat 
tf t Soran Malfunction if not carried r 
enytting ge Pulously clean conditions, removal 
teal Complete cable renewal should be 
4ay “to a Toyota dealer. 
: tment 
0. Sur, 
tetSoye that the accelerator cable is 
44," Sdiusted ag described in ChaP 


ss 
— 


wn cable adjustment 


4 Risky 


Automatic transmission 7Be3 


i accelerator pedal released (throttle 
a etsaea) check that the crimped metal 
stopper on the inner cable protrudes from a 
end of the rubber sleeve on the outer cable by 
between 0 and 1.0 mm (see illustration). 
5 If the stopper protrusion Is incorrect, 
slacken the outer cable locknuts at the 

ort bracket and adjust the position of the 
nuiee cable as necessary. Tighten the 


locknuts on completion. 


be ithe 
Starter inhibitor switc! 

2 removal, refitting and 
adjustment 


val 
Remo rove access, apply the handbrake, 
Kent oe the front of the car and support on 
then jac! fi en Jacking and Vehicle Support). 
pe unscrew the mounting screws 
: Ieee the splash guard(s) from the 
an 


lever on the 
i the gear selector i 

z Use, . shee the nut securing the 
naar able to the selector lever, and 


prise back the tab on 
the nut securing the 
the 


and recover 


itch i osition over the valve 
DES ty lockwasher, and 
e securing nut. 
gear selector lever to 
elector lever 


itch. 
ea its $ 
clockwise ‘ three notches. 


Ir 
kwis® r selector level y 
‘0 | move bie ies in the valve shaft with the 

. me arked on the switch body, 
De witch securing bolts 


——~ng starter inhibitor s' 
Letting the 
§. 


12 Using a screwdriver, bend up the tab on 
the lockwasher to lock the switch-to-valve 
shaft nut in position. 

13 Where applicable, refit the underbody 
splash guard(s) and lower the car to the 
ground. 


Adjustment 


14 If the engine can be started with the 
transmission selector lever in any position 
other than N or P, the starter inhibitor switch 
requires adjustment. 

15 For improved access, apply the 
handbrake, then jack up the front of the car 
and support on axle stands (see Jacking and 
Vehicle Support). Where applicable, remove 
the underbody splash guard(s). 

16 Loosen the two starter inhibitor switch 
securing bolts. 

17 Set the transmission selector lever to the 
N position. 

18 Align the groove in the valve shaft with the 
neutral basic line marked on the switch body, 
then refit and tighten the switch securing bolts 
(see illustration 5.11). 

19 Where applicable, refit the underbody 
splash guard(s) and lower the car to the 
ground. 


6 Oil seals - renewal 


The procedure for renewal of the driveshaft 
oil seals is the same as that described for the 
manual transmission in Part A, Section 4, 


7 Automatic transmission - 
removal and refitting 


Removal 


1 Disconnect the battery negative (earth) lead 
(refer to Chapter 5A, Sections 1 and 3). 

2 Remove the battery, and unclip the battery 
tray as described in Chapter 5A. 

3 Unbolt the engine compartment fuse/relay 
box, and move it to one side, taking care not 
to strain the wiring harnesses. 

4 Remove the air cleaner assembly, and the 
air intake hose, as described in Chapter 4A, 

5 On models equipped with anti-lock brakes, 
remove the ABS hydraulic modulator as 
described in Chapter 9. 

6 Pull out the automatic transmission fluid 
level dipstick. 

7 Remove the bolt securing the automatic 
transmission fluid level dipstick, then remove 
the dipstick tube. 

8 Turn the segment on the throttle housing to 
open the throttle, then disconnect the kick- 
down cable end (see illustration 
the locknut and release the Outer 
the bracket. 


). Unscrew 
cable from 


7.8 Disconnecting the kick-down Cable 
from the throttle segment 


2 Chock the rear wheels then jack up the 
front of the car and support it On axle stands 
(see Jacking and Vehicle Support), Remove 
the front roadwheels. 

10 Unscrew the mounting 
remove the splash guard 
underbody. 

11 Connect a suitable hoist and lifting tackle 
to the engine lifting brackets, and raise the 
hoist to just take the weight of the engine ang 
transmission. 

12 Working at the left-hand end Of the 
transmission, unscrew the nuts and bolts 
securing the transmission Mounting to the 
transmission. 

13 Disconnect the trans; 
from the transmission. 

14 Release the kick-do 
clamp. 

15 Remove the drives! 
Chapter 8, 

16 Remove the exhaust front downpipe and 
intermediate section as described in Chap- 
ter 4A, 

17 Disconnect the steerini 
joint from the steering 
described in Chapter 10. 
18 Position a container beneath the 
steering fluid unions on the steerin 
disconnect the Power Steering 
pipe and return hose fro 


Screws ang 
(s) from the 


Mission earth Cable 
wn cable from the 


hafts as describeq in 


9 Column Universal 
gear pinion ag 


Power 
9 Qear, then 
fluid Suppl 

m the Steering Gear, 


7.33 Checking the torque convert 


Or Fitt 
position ed 


9 Gear, pipe 
SS and further 


he power ing pi 
ken Steering Pie and hose 


Ve the front Subframe 8S describeq 


ne’2Smission 
s ENgine-to. 


that 
34 Turn the torque converte” Bing to 
the transmission is_ installe poles Oa 
converter-to-driveplate_ bolt corresPo 
torque converter align with the 

bolt holes in the driveplate. 

35 Lift the transmission into i 
fferitup to the engine. igsiol 

36 Refit the engine-to-Ware” ord 
and tighten them to the speci®” ns 
37 Refit and tighten 


bolts, and tighten them evenly 
torque, so 
40 Refit the engine-to-trans™ 
plate, core 
41 Refit the front subframe 10 
42 Further refitting is 2 re ° ints 
bearing in mind the following A 
a) Tighten all fixings to the 
where given. 
5) Refit the starter motor 
Chapter 5A. 
¢) Reconnect and aajus 
cable as described in 
® Reconnect the steerinI 
Joint to the steering - 
reference to Chapter! 
®) Refit the exhaust front’ 
intermediate section @ 
Chapter 4A. 
vy) Refit the driveshafts a5 
Chapter 8. 
9) Reconnect the kick- 


with 


A 
ter the 
i 


) On completion, 

4 level 
transmission fluid !eV 
Chapter 1. 

) Refill and bleed the P 
system as describe! 


in 
eyo 
ae pte 
j59i0" al?” 
8 Automatic transtnfor™ 
overhaul - gene" 


pool 
In the event of a fault 36s 
transmission, it is first ne fica 
Whether it is of an ele do 
hydraulic nature, and ¢ is tl 
Equipment is required: " 
to have the work care 
dealer if transmission rans rote iN if 
Do not remove th re PU ut” pe 
Vehicle for repair bef? ied 7 12 
diagnosis has been 64" | .5i0 
€sts require the trans 
Vehicle, 


Contents 


Dr iVeshagt 


= ni! 
"Veshaft intermediate bearing (3S-FE and 3S-GE ¢ 
Tenewal 


Overhaul - general information . . 


Degrees of difficulty 


> removal and refitting ....++++ss200' gine models) - 


5 


Easy, Suitable for 


Vice with jj 
per little 


| Fairly easy, ena 
RN inner wi 
& for beginn 


: IY mechanic 
EN D 


Difficult, suitable for Very difficult, 


RN 
Fairly difficult, NN experienced DIY x suitable for expert DIY 
x Ss 
iN 


suitable for competent mechanic or professional 


lence x some experience 


Sbecifications 
en 


et length Setting dimension: 
Left al A-FE engine models: 
Right @Nd driveshaft 
8g.pp Chand driveshaft... 
Lop. gine models: 5 Us eerie 
Right And driveshaft ......- 60068 
Ge hand driveshaft 
Engine models: 


reant ; 
All Bxog Uantity: 


gether S 8S-FE engine models: 
Fi 


TOD link-to.. jon strut --* 
on P link-to-suspens' x 


e} 
lower balljoint-to-lower arm (a 
dels) 


. transmitted from the differential 
Sels by means of two une 
driveshafts  incorpora 
Y (CV) joints at each end. 


a = 
e fasten”. 4¢.GeE engin 


Unequal length steel with constant velocity (CV) joint at each end 


541.3 + 5.0mm 
855.8 + 5.0 mm 


558.2 + 5.0mm 
844.6 + 5,0 mm 


554.2 + 5.0mm 


841 ae Seeds eubeted with gaiter repair kits - joints are otherwise 
Speci 


pre-packed with grease, and sealed 


100 to 120g 


480 to 190 g 
420 to 130g 


Nm 
226 
64 
56 
44 


127 
91 
103 
, i On 3S-GE engine models, ball-and-cage-type 
the driveshafts nN Nae inner joints are used, The outer members of 
oa e constant br cannot be the inner joints are splined, and engage 
js, These outer Sauter member, —qirectly with the differential sunwheels, 
joint nas aes toacceptthe =p 3$-FE and 38-GE engine Models, the 
that the hub nor section of the right-hand driveshaft is 
supported by an intermediate bearing located 
in a bracket bolted to the engine. 


led so 
nut. 
je e models, wipe 
ity joi e used. 
nes tant velocity joints ar 
s 
con 


8e2 Driveshafts 


2.2 Extract the hub/driveshaft retaining 
nut split pin and remove the locking cap 
over the nut (arrowed) 


2 Driveshaft - removal a 
refitting i x 
x 


Warning: Do not allow the 
vehicle to rest on its wheels with 
one or 


: nut(s). In thi 
case the inner end(s) of the driveshatts) 


must be supported, for exam 

2 , ple by 
Suspending with String from th i 
Bicertany © vehicle 


All except right-hand drivesh 
on 38-FE and 3S-GE engine 
models ag) 


Removal 


1 Chock the rear wheels then j 
Jack u 

front of the car and Support it on axle Bate 
(see Jacking and Vehicle Support). Remo : 
the relevant front roadwheel, 
2 Extract the hub/driveshatt retaini 

, ! Ng nut split 
pin and remove the tocking cap o} 
(see illustration). ere et 
3 Have an assistant firmly de 

Press the b; 

pedal to prevent the front hub from retail 


2.11 Removing the driveshaft Outer 
CV joint from the hub carrier 


eee uns? 
2.8) On 38-GE engine models: 


_ the nut and two bolts (arr 
disconnect the suspension !0 
from the hub carrier 
jowet 


balljoint from the hub carrier (S@ re 

Hold the hub carrier, 4" 
driveshaft outer CV las 

earings by tapping | 
transmission ih a sott-faced rn 
/0 Using a metal lever, Pris? cian: 
ier CV joint from the trans 
the lever on the lug provided 0” 
joint, pee 
11 Once the inner CV joint net aw 
from the transmission, with@""¢ 
Joint from the hub carrier 2” vel 
Criveshatt from under 
illustration), 

Remove the snap-ring 

£Nd of the inner CV Foint (se 

his Snap-ring must be renew ig ; 
driveshaft is withdrawn from ut sp in 

he hub/driveshaft retaining" <pll 
the track rog end bailjoint NM the 
280 be renewed when refitting 


Refitting 


( 

t. aft 
Cid 
Lorine 


m 
fro iulus 


est 
tra! 


nformation, (Having got t 
1a euing the seal as a mat! 
2 Thoroughly clean the 
Nd the apertures in the tra” 
sescmbly. Apply a thin film OF 
Seal lips, and to the drive® 
shoulders, Check that 4 
ecurely fastened, 
“it'a new snap-ring t? u 
S ‘Mer CV joint. 
With the opening in 
arn Wards, offer the ral 
Veshaft up to the ft mer itl sid 
fansmission then, using 2° 2 an 
Ammer, tap the CV joiM 
he Snap-ring engnue® with th 


2203 ; b f 
Refit the hub/driveshaft nut locking 
cap... 


Che, j 
aged that the inner CV joint is fully 


int. With the differential by pulling on the 
“re should be 2 to 3 mm of 
2 joi » but it should not be possible to 
Nga Mt out by hand. 
h 9€ the driveshaft outer CV joint with 
pPensioy Carrier, then reconnect the 
° Cartign lower balljoint to the lower arm or 
teneg 7, Seoure with the nut(s) and bolt(S), 
Conne he specified torque. 
sign ct the anti-roll bar drop link to the 
to the « Stfut, then tighten the securing 
ar SPecified torque, counterholding 
ary ‘Nk pin as during removal if 


Nga 
88 the track-rod end balljoint shank 


i carrier, and screw on the balljoint 

W split». 1° Nut to the specified torque, fit 
Scure. if ye and bend over the split pin legs 
UD with W° Castellations in the nut do not 
he hole in the balljoint shank, 

et a little more until the split pin 


ne hub/driveshaft retaining nut and, 
Od employed on removal to 
from rotating, tighten ve 

ft retaining nut to the specifie 


fe 
t Ck that the hub rotates freely. 


;, Ub/driveshaft nut locking CaP: 
88 ty Rect" Pin and bend over the split pin 
the (see illustrations). Bae 
inthe anSmission with oil/luid 4 
TS an, /elevant Part of Chapter 7. 
PPlicable, refit the lower sp!as 


RE) : 
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inner end of the drives| 
Pull the ih and withdraw the driveshaft 
pigties the bearing housing bracket, 
De piete with the intermediate bearing 
aay (see illustration). 
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iveshaft oil se alan d, if 
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2.29 Removing the right-hand driveshaft 
on 3S-FE and 3S-GE engine models 


new gaiter securing clips, and new CV joint 
circlips. 

1 With the driveshaft removed as described 
in Section 2, proceed as follows. 

2 Using a screwdriver, prise up the locking 
tabs and release the metal clips securing the 
gaiter to the driveshaft joint and the 
driveshaft. 

3 Slide the gaiter back from the joint along 
the driveshaft. 

4 Using quick-drying paint, make alignment 
marks on the driveshaft and the driveshaft 
joint outer member (see illustration). Do not 
use a punch to make the marks. 

5 Slide the joint outer member from the 
driveshaft. 

6 Make alignment marks on the driveshaft 
tripod and the end of the driveshaft. Again, do 
not use a punch to make the marks. 

7 Using a pair of circlip pliers, remove the 
circlip from the end of the driveshaft (see 
illustration). 

8 Similarly, release the circlip located behind 
the joint tripod, and slide it down the 
driveshaft, away from the tripod. 

9 Using a hammer and a soft metal drift, tap 
the tripod from the end of the driveshaft, 

10 Slide the circlip from the driveshaft, 

11 Slide the gaiter from the driveshaft, 
complete with the securing clips. 

12 Thoroughly clean the driveshaft joint 
components and the end of the driveshaft. 

13 Wrap a little tape over the driveshaft 
splines to prevent damage to the new gaiter 
as it is fitted, then slide the new gaiter, 
complete with the securing clips onto the 
inner end of the driveshaft. 


nthe driveshaft, 
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3.7 Removing the tripod retaining circlip 


8e4 Driveshafts 


Beveled 


Outboard 
Joint 


3.15 Fit a new circlip then fit the tripod 
with its bevelled side toward the outer 
(roadwheel) end of the driveshaft 


14 Remove the tape from the driveshaft 
splines. 

15 Fit a new circlip to the driveshaft groove 
nearest the gaiter. Align the marks made on 
the joint tripod and the end of the driveshaft 
before removal. Note that the bevelled edge 
of the tripod hub must face towards the outer 
end of the driveshaft (see illustration), 

16 Tap the tripod into position on the splines 
using a hammer and soft metal drift. Tap on 
the tripod hub, not the rollers. 

17 Fit a new circlip to secure the tripod. 

18 Pack the joint outer member with the 
grease supplied in the repair kit (see 
illustration). Use any surplus grease to pack 
the gaiter. 


3.21a Measuring points for setting 
driveshaft standard length 
(4A-FE and 7A-FE engine models) 


Compa 


3.21b Measuring points for setting 
driveshaft standard length 
(8S-FE engine models) 
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the driveshaft, along with the securing clips, 
then slide it along the driveshaft. here 
50 Remove the tape from the driv 


splines. 
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2. Driveshaft overhaul - general 


information 


5 described in Chapter 1 
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joint. : 
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velocity joints can be 


for wear as 
the 
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y Benn before dismantling 
joints are only supplied as an 
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comp! 
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Driveshafts 8e5 


5 Driveshaft intermediate 
bearing (3S-FE and 3S-GE 
engine models) - renewal 


Note: A suitable press will be required for this 
operation. A new bearing securing snap-ring 
will be required on refitting. 

1 Remove the right-hand driveshaft as 
described in Section 2, then proceed as 
follows. 

2 Remove the driveshaft inner CV joint outer 
member as described in Section 3. 

3 Support the differential dust cover at the 
inner end of the driveshaft on a suitable metal 
plate, then press the end of the driveshaft 
from the dust cover. 

4 Using a screwdriver at the outer end of the 
bearing housing, prise out the snap-ring 
securing the bearing in the bearing housing. 

5 Support the bearing housing on a metal 
plate, then press the driveshaft from the 
bearing housing. 

6 Similarly, support the bearing dust cover, 
and press the driveshaft from the dust cover. 
7 Using circlip pliers, release the circlip 
securing the intermediate bearing to the 
driveshaft. 

8 Support the bearing, and press the 
driveshaft from the bearing. Alternatively, it 
may be possible to use a long-reach bearing 
puller. 

9 Thoroughly clean the bearing housing, and 
the contact faces of the driveshaft. 

10 Using a press, with a suitable adapter to 
push on the outer bearing race, press the new 
bearing into the bearing housing. 

141 Fit a new snap-ring to secure the bearing 
in the housing. 

42 Support the bearing housing using a 
suitable tube or socket then, using a soft 
metal mandrel resting on the inner surface of 
the driveshaft joint outer member, press the 
end of the driveshaft into the bearing, 

13 Fit anew circlip to secure the assembly to 
the driveshaft. 

44 Support the bearing dust cover, then 
press the end of the driveshaft into the dust 
cover, using the mandrel on the joint outer 
member, as described previously. 

45 Similarly, press the driveshaft into the 
differential dust cover, to achieve the 
dimension shown between the outer face of 
the dust cover and the end of the driveshaft 
splines (see illustration). 

46 Refit the driveshaft inner joint outer 
member as described in Section 3, then refit 
the driveshaft as described in Section 2. 
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Fairly easy, suital 
for beginner with 
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(rear disc brake mode 


Handbrake lever - removal and refitting 
Handbrake shoes (rear disc brake models) - inspection 
and renewal 
Handbrake warning light switch - removal and refitti 
Hose and fiuid leak check efitting se ee ee 
Hydraulic pipes and hoses - renewal . ee Chapter 1 


Hydraulic system - bleeding 
Load-sensing proportioning valve - removal and refitting 


Rear brake caliper - removal, overhaul and refitting 
Rear brake disc - inspection, removal and refitting . 
Rear brake drum - removal, inspection and refitting 
Rear brake pads - renewal ; 
Rear brake shoes - renewal .. 


Rear brake shoe check 
Rear wheel cylinder - removal, overhaul and refitting 


Stop light switch - removal and refitting 


Very difficult, 
suitable for expert DIY 
or professional 


Fairly difficult, Ss Difficult, suitable for 
suitable for competent SN experienced DIY 
DIY mechanic RN mechanic 


wy 
x 


Ventilated disc, with single or twin piston sliding calipers 


23.0 mm 
26.0mm 
0.05 mm 
1.0mm 


Drum with leading and trailing shoes and automatic adjusters 


201.0 mm 
4.0mm 
0.6mm 


Solid disc with single piston sliding calipers 
9.0mm 

0.15mm 

4.0mm 


471.0 mm 


159.0 to 169.0 mm 
138.0 to 148.0 mm 
1.0 to 6.0 mm 


90.0 mm 
85.0 mm 
90.0 mm 


70.0 mm 
65.0 mm 
70.0 mm 


Nm 
13 
10 


2 
13 
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types of hydraulic fluid are inflammaby 
and may ignite when aliowed inte 
contact with hot components; whee 
servicing any hydraulic system, it 7 
safest to assume that the fluid is 
inflammable, and to take precaution 
against the risk of fire as though jt ; 
petrol that is being handled. Hydrauiy 
fluid is also ar 2ctive paint Strippe,. 
and will cs; if any is spilt, » 
should washed off immediately, usin, 
cop juantities of clean water, Finalp 
it is hygroscopic (it absorbs mojsty,” 
from the air). The more moisture i 


absorbed by the fiuid, the lower it 
boiling point becomes, leading to = 
dangerc joss of braking under har, 
use. Old fluid may be contaminateg an 
unfi 


for further use. When topping-up ‘or 
renewing the fluid, always use th 
recommended type, and ensure that it 
comes from a freshiy-opened Sealeg 
container. 


Generali 


1 The correct functioning of the brake 
hydraulic system is only possible after 
removing all air from the components and 
circuit; this is achieved by bleeding the 


svstem 


ing procedure, add only 
c fluid of the specifieg 
ds); Never re. 
bled from the 

dis available 


3 If there is any possibility of incorrect fluid 
being used in the system, the brake lines and 
components must be completely flushed with 
uncontaminated fluid and new seals fitted to 
the components. 
4 If brake fluid has been lost from the master 
cylinder due to a leak in the system, ensure 
that the cause is traced and rectified before 
proceeding further. 
5 Park the car on level ground, switch off the 
ignition and select first gear (manual 
transmission) or Park (automatic transmission) 
then chock the wheels and release the 
handbrake. 
6 Check that all pipes and hoses are secure, 
unions tight, and bleed screws closed. 
Remove the dust caps and clean any dirt from 
around the bleed screws. 
7 Unscrew the master cylinder reservoir cap, 
and top up the reservoir to the MAX level line. 
Refit the cap loosely, and remember to 
maintain the fluid level at least above the MIN 
level line throughout the procedure, otherwise 
there is a risk of further air entering the 
system. 
8 There are a number of one-man, do-it- 
yourself, brake bleeding kits currently 
available from motor accessory shops. It is 
recommended that one of these kits is used 
wherever possible, as they greatly simplify the 
bleeding operation, and also reduce the risk 
of expelled air and fluid being drawn back into 
the system. If such a kit is not available, the 
basic (two-man) method must be used, which 
is described in detail below. 
9 If a kit is to be used, prepare the car as 
described previously, and follow the kit 
manufacturer’s instructions, as the procedure 
may vary slightly according to the type being 
used; generally, they are as outlined below in 
the relevant sub-section. 
10 Whichever method is used, the same 
Sequence must be followed (paragraphs 11 
and 12) to ensure the removal of all air from 
the system. Note that if the master cylinder 
has been disconnected or if the fluid reser- 
voir has been emptied, the master cylinder 
should be bled first. 


Bleeding sequence 


11 If the hydraulic system has only been 
Partially disconnected and __ suitable 
Precautions were taken to minimise fluid loss, 
it should only be necessary to bleed that part 
Of the system (ie the primary or secondary 
Circuit). 

12 If the complete system is to be bled, then 
it should be done in the following sequence: 

a) Master cylinder* 

b) Left-hand rear brake. 

¢) Right-hand front brake. 

d) Right-hand rear brake. 

e) Left-hand front brake. 
“Only necessary if the master cylinder has 
been disconnected or if the fluid reservoir has 
been emptied. 


Master cylinder bleedii 
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necessary, and should not r 
instructed to do so. When tt 
tighten the bleed screw ag 
assistant release the pedal 
recheck the reservoir fluid level. 
24 Repeat the steps given in 

and 28) until the fluid emerging 
screw is free from air bubbles. 
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34 When bleeding is com i 
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ighten the bleed screws securel it 
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35 Check the hydraulic fluid level in the 
master cylinder reservoir and top-up if 
necessary. en 
“78 steno any hydraulic fluid that has been 
led from the 3 it wil i 
bs system; it will not be fit for re- 
87 Check the feel of the brake pedal, If it 
feels at all spongy, air must stil] be present in 
the system, and further bleeding is required 
Failure to bleed Satisfactorily after a 
reasonable repetition of the bleeding 
operations may be due to w 
cylinder seals. isi 
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inner and outer brake pads, 
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inchor bracket. 
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in the lower guide pin bolt then 
he ol to the specified torque while 
ighten t! ding the guide pin with a same, 
counter the procedure on the oppos! 
al 
the vehicle, check the that 
ake master ovlinge! 
i | mark, an 
he Maximum level | é 
lt 4 specified fluid type if requilss 
; ‘hecks). Depress the brake pedal 
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the fluid level if necessary. 
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hard use and h 
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the outside of the 
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! ng spanner while 

pins with an open- 

the guide pin bolts 

embl off the brake 
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4.5 Remove the four brake pad support 
plates 


23 Inspect the brake pads and disc as 
described in paragraphs 6 to 8. 

24 If new brake pads are to be fitted, the 
caliper pistons will need to be pushed back 
into their housings, to allow for the extra pad 
thickness - use a G-clamp to do this. Note that, 
as the pistons are pressed back into their 
bores, they will displace the fluid in the system, 
causing the fluid level in the brake master 
cylinder reservoir to rise and possibly overflow. 
To avoid this possibility, a small quantity o 
fluid should be syphoned from the reservoir, If 
any brake fluid is spilt onto the bodywork, 
hoses or adjacent components in the engine 
compartment, wipe it clean without delay. 


HAYNES An ideal way to remove fluid 
from the master cylinder 

MINT reservoir is to use a clean 
syringe or an old poultry 
baster, 


25 Prior to refitting, check that the pads and 
the disc are clean. Where new pads are to be 
installed, peel the protective backing paper 
(where fitted) from them. If the old pads are to 
be refitted, ensure that they are correctly 
located as noted during their removal. 

26 Fit the four brake pad support plates to 
their upper and lower locations in the anchor 
bracket. 

27 Apply a smear of copper-based high 
melting point brake grease to both sides of the 
inner (perforated) anti squeal shims, and place 
the shims against the pad backing plates. 
Place the solid shim over the perforated shim 
on each pad (see illustration). 
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support plates and anti-rattle shims on : 
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Nd Vehicle Support). Remove 


Caliper piston slightly by sliding 
oy towards the outside of the 


y fluid loss, unscrew the master 
ad filler cap and place a piece 
t&r the filler neck. Secure the 

.8N elastic band ensuring that 
lay 'S Obtained. Alternatively, use a 
*q |.) a G-clamp, or a similar tool 
Se Ws, to clamp the front flexible 


th 

i i brake hose-to-caliper banjo 
S| then recover the copper 
rs S (see illustration). Note that 
ug Will be needed for refitting. 
“lean © open hydraulic unions to 


ugicaliper upper and lower guide 
Ying "9 a ring spanner while 
© guide pins with an open- 
sical Remove the guide pin bolts 
Ket 'Rer off the brake pads and 


S) 
Ve Ni Caliper anchor bracket, first 
lf the tke pads with reference to 
Nentig. are likely to be re-used, mark 
iN ag ‘Cation (inner and outer, right- 
Ry 1 @Pplicable) to ensure that they 
eir original locations when 


7 Unscrew the two anchor bracket mounting 
bolts, and withdraw the anchor bracket from 
the hub carrier (see illustrations). 


Overhaul 


8 With the caliper removed, clean it externally 
with methylated spirit and a soft brush. 
9 Remove the bleed screw and empty any 
remaining hydraulic fluid out of the caliper. 
10 Remove the piston dust boot retaining 
ring(s) and the dust boot(s) and pull the 
piston(s) out of the caliper bore(s). If a piston 
is reluctant to move, refit the bleed screw and 
apply low air pressure (eg from a foot pump) 
to the fluid inlet, but note that the piston may 
be ejected with some force. 
11 Hook out the piston seal(s) from the 
bore(s) using a blunt instrument. 
12 Withdraw the two guide pins from the 
anchor bracket then remove the guide pin 
dust boots by tapping them off using a 
screwdriver and small hammer. 
13 Clean the piston(s) and caliper bore(s) 
with a lint-free rag and some clean brake fluid 
or methylated spirit. Slight imperfections may 
be polished out with steel wool. If any pitting, 
scoring or wear ridges are evident, the caliper 
must be renewed. 
14 Renew all rubber components (Seal(s) and 
dust boots).as a matter of course. Blow 
through the fluid inlet and bleed screw hole 
with compressed air. 
15 Fit the new guide pin dust boots to the 
anchor bracket by tapping them into place 
using a hammer and 19 mm socket bit, 
Lubricate the guide pins sparingly with high- 
melting-point brake grease and insert them 
through the dust boots into the anchor 
bracket. Note that the pin with the guide bush 
locates in the bottom hole. 
16 Lubricate the new piston seal(s) With clean 
brake fluid. Insert the seal(s) into the groove(s) 
in the bore, using your fingers only. 
17 Lubricate the piston(s) and bore(s) with 
clean brake fluid, then install the Piston(s) in 
the caliper. 


18 Fit a new dust boot to the piston(s) and 
caliper and secure with the retaining ring(s) 
19 Refit the caliper bleed screw. 


Refitting 


20 If removed, refit the caliper anchor 
bracket and tighten the bolts to the specified 
torque. 

21 Refit the brake pads to the anchor bracket 
with reference to Section 4. 

22 Place the caliper over the brake pads and 
screw in the guide pin bolts. Hold the guide 
pins with a spanner and tighten the guide pin 
bolts to the specified torque. 

23 Reconnect the flexible hydraulic hose 
banjo union using new copper washers and 
ensuring that the hose is not kinked. Tighten 
the union bolt to the specified torque. 

24 Remove the brake hose clamp or 
polythene, where fitted, and bleed the 
hydraulic system as described in Section 2. 

25 Apply the footbrake two or three times to 
settle the pads then refit the roadwheel and 
lower the car. Tighten the wheel nuts to the 
specified torque. 


6 Front brake disc - inspection, EN 
removal and refitting Ss 


Note: Before starting work, refer to the 
warning at the beginning of Section 4 
concerning the dangers of asbestos dust. 


Inspection 


Note: /f either disc requires renewal, BOTH 
should be renewed at the same time, to 
ensure even and consistent braking. New 
brake pads should also be fitted. 

1 Remove the front brake pads as described 
in Section 4, 

2 With the brake pads removed, temporarily 
secure the disc to the wheel hub using three 
wheel nuts. 

3 Inspect the disc friction surfaces for cracks 


or deep scoring (light grooving | 
may be ignored). A cracked ¢ 
renewed; a scored disc can be 
machining provided that the thi 
reduced below the specified min 
4 Check the disc run-out usin 
indicator with its probe positio! 
from the outer edge of the disc. 
exceeds the figures given in the § 
check the axial play of the hut 
described in Chapter 10. If the hul 
satisfactory, reposition the disc 
hub, one fifth of a turn from its ori 
Secure with three wheel nuts al 
run-out check. Continue repositio 
one fifth of a tun at a time, checkii 
in each position. If the run-out is 

after all disc positions have 

machining may be possible, ot 
renewal will be necessary. 


If a dial test indic 

HAY! 
NES. available, check t. 
by positioning a fi 


near the outer 
contact with the disc face. | 
disc and measure the maximur 
ment of the pointer with feeler 


5 Excessive disc thickness varia 
cause judder. Check this using « 
(see illustration). If the thickn 
exceeds the figures give 
Specifications, machining may 
otherwise disc renewal will be ne 


Removal 


6 If not already done, chock the 
then jack up the front of the car a 
on axle stands (see Jacking | 
Support). Remove the roadwheel 
7 \f the brake pads have not be 
push in the caliper piston slight 
the caliper body towards the ot 
vehicle by hand. 


be foe ee) 
7.2 If the rear drum is tight on the hub use 


two screws to help release it 


2 It should now be possible to simply slide 
the drum off the rear hub and brake shoes 
hig \ = shoes, 
Studs 

crews or 


ate, just below 
he automatic 


ough 
adjust 

Ins 

and turn t 
bral F 
Withc 
to the 
4 With t drum removed 
wipe the dust from the dr 


wheel cylinde 


to back off the 
2€ illustration’ 

N the drum and refit the rubber 
Ss hole. c 
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7.3 Use two 
release the 
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to heat 
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reclaim it iS 


or S 
” Spring 
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*S grea 
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Care 
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Of the friction 


9 Proviq 


© possi 


&d th 


as shown te 
Ke adjuster 


not to 


eiutls injurious 


BOTH 


Severe 


ble to 
at the 


e tH 
7 With the brake drum refitted, opera 
handbrake several times, to actual? at! 
brake adjuster and take up the adju net 
should be possible to hear 4 clicking fut 
the adjuster operates. When 1 ab 
Clicking can be heard, release the ew 
8 Withdraw the drum from the bi 
once more, and measure the 
diameter, Now measure the 
brake shoes at their widest P' 
the brake shoe diameter from 19 
internal diameter to give the 
drum Clearance, If the 
Significantly greater than the 
in the Specifications, check t 
the automatic adjuster mee 
associated brake shoe compo” 
9 When all is satisfactory, Ff 
toadwheel, check that the 
freely when the brakes are '@ 
apply the handbrake, lowe" oY f 
tighten the wheel nuts to the $P 
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e bran to 
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ene 
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8 Rear brake shoes - '" 


Warning: Drum 

MUST be renewe <a” 
= wheels at the 

* NEVER renew #! 
one wheel, as uneven bra’ 
Also, the dust created bY a 0 
May contain asbestos, np 
azard. Never blow it out ve, 

air, and don’t inhale any 1!" 
filtering mask should pe 
Working on the prakes: a 
Petroleum-based solve” 
Parts - use brake clean? 
Spirit only, 


Early models d 
1 Remove the rear brake AY 
© Section 7, 

Note the fitted positions ° 

© adjuster mechanism (6°? 
8 Using pliers, unhook the 
eturn spring from the slot in 
Shoe, 


4 Unhook the upper rete 
Slot in the trailing shoe 4" 

and the front portion 
Mechanism on 
° Remove the leading 
Springs by depressing an 
Cup through 90° using plier; 
Pin in place from bell”, 
Remove the outer cup: 5 

Pin, 

5 Puli the leading brake 
anchor, disconnect th? 


ar 2% if 
And remove the leading 
lower y 


gho? ue 
Powe 
sh 


of 


11 si 2a ANRES 
S!ng an elastic band to retain the 


re; : t 
‘ar Wheel cylinder pistons 


Pens 


ift th Pe 
a it ler 8 shoe off the backplate and 
ection Or access to the handbrake cable 


i 

bra Pointed-nose pliers, push the 
Wea spring away from the brake 
Beare the handbrake cable end 

On the trailing shoe. 
railing shoe removed, unhook 
€r lever spring from the shoe. 
em, rear portion of the adjuster 


et the wheel cylinder pistons 

emarcidentally ejected with the brake 

les fit a suitable elastic band (of 

By ation) over the cylinder/pistons 

hen the retaining C-clip, withdraw the 
"eMove the adjuster lever a" 
®ver from the shoe. 

© adjuster mechanism and its 

y choy ponents, then lay all the parts 
S of them thoroughly for signs to) 
tension of any of the springs a” 

eae on lining condition. Measure 
Sh of the friction linings noting tha 

i '08 lining has worn down to the 

1 anUm, or if any are fouled with oil 


oi ting-point grease to the shoe 
Nts on the backplate and lower 
to the adjuster thread an 


S Pliers, ease the leading br@ 
anchor .-: 


Sin 


Ke shoe 


g,28a Depre 


ttach the han 


the 


C) 
the forke 


_ ae! 
from 


m with the slot i 


ss and remove the brake shoe 
hold-down spring. -- 


dbrake lever and adjuster 
trailing brake shoe and 
ip, Make sure that the 
lip. Using feeler 


tion of the adjuster 
in the adjuster lever. 
back against the 

‘io at the same time 
lev Sas of the adjuster 

brake lever. 

he adjuster lever 
act the other end 


the rear por 


adjuster lever 


, then conn! 


e shoe. : 
handbrake cable to the 


e trailing shoe using the 


an H 
ush the outer cup in 


12 and turn through 90° to 


ortion of the adjuster 


f f ry return 
with the upPe! 
Ki eu ustet mechanism rear 


8.28b ... then remove the hold-down pins 
from the rear of the backplate 


21 Attach one end of the lower return spring 
to the trailing shoe, then hook the other end of 
the spring into the hole in the leading shoe. 
Locate the leading shoe in place on the 
backplate, engaging the front portion of the 
adjuster mechanism with the shoe web. 

22 Connect both ends of the upper return 
spring into their respective holes in the 
leading and trailing shoes. 

23 Refit the leading shoe hold-down pin, inner 
cup, spring and outer cup. Hold the pin from 
behind, push the outer cup in against spring 
pressure, and turn through 90° to secure, 

24 Check that the brake shoes and their 
associated components are correctly refitted, 
then refit the brake drum (refer to Section 7). 
25 Repeat the procedure on the remaining 
rear brake. 


Later models 

26 Remove the 
reference to Section 7. 
27 Note the fitted positions of the springs 
and the adjuster mechanism 

28 Remove the shoe hold-down springs and 
pins by depressing the spring and sliding it off 
the pin while holding the pin from behind. 
Remove the pins from the rear of the 
backplate (see illustrations). 

29 Using pliers, ease the leading brake shoe 
from the bottom anchor, and disconr the 
lower return spring from both shoes (see 
illustrations). 


brake drum with 


g,29b ++ 


eb oe then disconnect the lower return sprin: 


8.35 Brake shoe components fitted to later models 


se pliers, push the 
J away from the brake 
> handbrake cable end 
ling shoe and remove 
Dn). 

r lever spring from the 
the adjuster lever and 


mechanism and its 
then lay all the parts 
sroughly for signs of 
iny of the springs and 
ling condition (see 
he thickness of the 
if any one shoe lining 
2cified minimum, or if 
jrease, all four shoes 


<plate, then apply a 
grease to the shoe 
ackplate and lower 
juster thread and 
tion). 

2r on the peg of the 
en refit the adjuster 
d engages over the 
ions). 

ke cable to the 
ling shoe using the 

oval. 

id (or wire retainer) 

1 locate the trailing 

‘plate. 


juster strut so 
ges over the 
, 


40 Place the leading shoe and adjuster 
mechanism in position on the backplate and 
connect the upper return spring to both the 
brake shoes, while at the same time engaging 
the adjuster strut with the trailing shoe 
handbrake lever. 
41 Engage the tops of both brake shoes with 
the wheel cylinder pistons, taking care not to 
damage the wheel cylinder rubber boots. 
42 Connect the lower return spring to both 
brake shoes then engage the trailing shoe 
with the bottom anchor. Using pliers ease the 
leading brake shoe into place in the bottom 
anchor. 
43 Refit the hold-down pin to the trailing 
brake shoe, then slide the hold-down spring 
into place. Push down on the spring while at 
the same time turning the T-shaped end of the 
pin through 90° with pliers to secure. Refit the 
pin and spring to the leading shoe in the same 
way. 
44 Attach the short end of the adjuster lever 
spring to the adjuster lever then pull the long 
end down and engage it with the hole in the 
brake shoe (see illustration). 
45 Check that the brake shoes and their 
associated components are correctly refitted, 
then refit the brake drum with reference to 
Section 7. 
46 Repeat the procedure on the remaining 
rear brake. 


8.44 Attaching the adjuster lever spring to 
the brake shoe 


9 Rear wheel cylinder - 
removal, overhaul and refitting 


Mill 


Note: Before starting work, refer to the 
warning at the beginning of Section 2 
concerning the dangers of hydraulic fluid. 


Removal 

1 Remove the rear brake shoes (Section 8). 

2 Using a brake hose clamp or self-locking 
wrench with protected jaws, clamp the flexible 
brake hose near its support bracket on the 
underbody. This will minimise brake fluid loss 
during subsequent operations. 

3 Wipe away all traces of dirt around the 
brake pipe union at the rear of the wheel 
cylinder, then unscrew the union nut. 

4 Unscrew the two retaining bolts and 
withdraw the wheel cylinder from the back- 
plate. Plug the brake pipe, to prevent the 
possible ingress of dirt and to minimise further 
fluid loss whilst the cylinder is detached from it. 


Overhaul 


5 Clean the external surfaces of the cylinder, 
then pull free the rubber boots from each end 
of the cylinder (see illustration). 

6 The pistons and spring will probably shake 
out; if not, use a foot pump to apply air 
pressure through the hydraulic union and 
eject them. 

7 Remove the cup seals from the pistons 
then clean the pistons and the cylinder by 
washing in fresh hydraulic fluid or methylated 
spirits (not petrol, paraffin or any other 
mineral-based fluid). Examine the surfaces of 
the pistons and the cylinder bores. Look for 
any signs of rust, scoring or metal-to-metal 
rubbing, which if evident, will necessitate 
renewal of the wheel cylinder. 

8 Begin reassembly by lubricating the first 
piston in clean hydraulic fluid. Manipulate its 
new seal into position so that its raised lip 
faces away from the brake shoe bearing face 
of the piston. 

9 Insert the piston into the cylinder from the 
opposite end of the cylinder body, and push it 
through to its normal location in the bore. 

10 Insert the spring into the cylinder, then fit 
the second new seal into position on the 
second piston (as described for the first) and 
fit the second piston into the wheel cylinder. 
Take care not to damage the lip of the seal as 
the piston is inserted into the cylinder - 
additional lubrication and a slight twisting 
action may help. Only use fingers (no tools) to 
manipulate the piston and seal into position. 
11 Fit the new rubber boots to each end of 
the piston. 


Refitting 

12 Wipe clean the backplate, and remove the 
plug from the end of the hydraulic pipe. Place 
the wheel cylinder in position and engage the 
pipe union. Screw the union nut in by a few 
turns to ensure that the threads engage. 


i) 


Boot 


9.5 Exploded vi 


13 Refit the two retaining bolts a 
the specified torque. 

14 Tighten the brake pipe union | 
15 Remove the clamp from the fi 
hose then refit the brake shoes 2 
in Section 8. 

16 Bleed the brake hydraulic 
described in Section 2. Providi 
precautions were taken to minir 
fluid, it should only be necessary 
relevant rear brake. 


10 Rear brake pads - renew 


Warning: Disc brake | 
be renewed on both r 
at the same time - ne 
the pads on only one 
uneven braking may result. Du 
by wear of the pads may contain 
which is a health hazard. Never | 
with compressed air and do not 
of it. DO NOT use petrole 
solvents to clean brake parts. | 
cleaner or methylated spirit only 
allow any brake fluid, oil or | 
contact the brake pads or disc. 
to the warning at the start of 
concerning the dangers of hydrat 
1 Chock the front wheels then je 
rear of the car and support it on a 
(see Jacking and Vehicle Support 
the rear roadwheels. 
2 Push in the caliper piston by s 
caliper body towards the outsi 
vehicle by hand. 
3 Undo the bolt and release the fle 
hose support bracket from the st 
strut. 
4 Unscrew the caliper lower guide 
swing the caliper upwards to allow 
the brake pads; tie the caliper up in 
position. 
5 Withdraw the inner and outer br: 
with their anti-squeal shims from tt 
bracket. Note that there are two ar 
shims fitted behind the outer pad, an 
anti-squeal shim fitted behind the | 
(see illustration). If the old pads | 
refitted, ensure that they are identifie 
they can be returned to their 
positions. 


9e12 Braking system 


causing the fluid level in the brake master 
cylinder reservoir to rise and Possibly 
overflow. To avoid this Possibility, a small 
quantity of fluid should be syphoned from the 
reservoir. If any brake fluid is spilt onto the 
bodywork, hoses or adjacent Components in 
the engine compartment, wipe it clean without 
delay. 


i=) A? ideal way to remove fluid 
from the master cylinder 
reservoir is to use a clean 
syringe or an old Poult; 
baster. i 


11 Prior to refitting, check that the pads and 
the disc are clean. Where new Pads are to be 
installed, peel the protective bac! 
(where fitted) from them. If the old pads are to 
be refitted, ensure that they are Correctly 
located as noted during their removal, 

12 Fit the four brake pad Support plates or 
anti-rattle springs to their upper and lower 
locations in the anchor bracket. 

13 Apply a smear of copper-based high- 
melting-point brake grease to both sides of 


king paper 


bolt to the SPeCifie 
Reconnec 


d torque, 


TINg the Vehi, 
he br. hicle, check the 


Dust Boot 
(For 3S-GE Engine) 


Anchor bracket 


Xe master cylinder 


bore, it will displace the fluid in the system, A 
3 ; 


th? 
20 Refit the roadwheels, the" tov 
vehicle to the ground. Tighten the i 
retaining nuts to the specified tor¥ ft, pet! 
21 To allow the new brake pads pet : 
and reach full efficiency, a running ould ly 
approximately 100 miles OF 5° ~ yak? 
observed before hard use and nea 


al: 
11 Rear brake caliper - remov 
Overhaul and refitting 

" 

fet if 

Note: Before starting work | gett 

warning at the beginning 2 lic uid i 

Concerning the dangers of Ny’ ik gel? 

{0 the warning at the beginning |. aust 
Concerning the dangers of as 


Removal 


1 Chock the front wheels # 
rear of the car and support ! 0 
(see Jacking and Vehicle SUPP 
the relevant rear roadwheel tly 
2 Push in the caliper piston § tat 
the caliper body towards 
Vehicle by hand. 

3 To minimise fluid loss, U"S 
Cylinder reservoir filler cap 4” ok: 2 

of polythene over the filler Nr aqsul 
Polythene with an elastic baremate 
an airtight seal is obtained: A! of a 
brake hose clamp, a G-clamP: ne ro" 
With protected jaws, to clamP 

hydraulic hose. 

Unscrew the brake ho 
Union bolt, and recover t 
washers, Note that new 
Needed for refitting. Cover 
hydraulic unions to keeP ¢ 

Nscrew the caliper lowe 
the caliper upwards cleat and 
then slide it off the upper 94! nor 

© remove the caliper 4” ith : 
remove the brake pads y 
®ction 10. If they are like" 
Mark them for identification” 
tight- or left-hand as aPP! 
that they are installed in the!” 
When refitting. b 

Unscrew the two anchor no 

olts, and withdraw the 4"° 

© rear axle carrier. 


Overha ul 


4 This is essentially the 
at described for the p' 
; e 
Section 5) except that the f 
boots and bushings are aust 
their Caliper locations (S@ 


i 

uP 5 

igck UN ad 
nen J sti 
ton ax! pet? 


crew ; 


-C 
-t0 
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Sr CoP 5 


0 
0 
gam? rE 


? Refit the brake pads ' 4, 
With reference to Section 


ai “ngage the caliper with the upper guide 
crew vo" it down over the brake pads and 
Quide 'n the lower guide bolt. Tighten the 
12 5 22lt to the specified torque. 

ieee the flexible hydraulic hose 
ensuring on using new copper washers and 
the uni 9 that the hose is not kinked. Tighten 
13 es bolt to the specified torque. 
Polythe the brake hose clamp oF 
Vdrauien, “Where fitted, and bleed the 
Ny Apy i System as described in Section 2. 
Settlg Ply the footbrake two or three times to 
lOWer the Pads then refit the roadwheel and 


w @ Car, Ti to the 
Pecifiog a the wheel nuts 


12 
Rear brake disc - inspection, 
Moval and refitting 


Not, 
e; 
vain Before Starting work, refer to the 
en ern at the beginning of Section 10 
Sp, "9 the dangers of asbestos dust. 
Sct; 
Note. tion 


"ear brake pads removed (Sec- 
as »,\"Spection procedures are ing 
Or the front brake disc, a” 
vi be made to serie 
to 5 inclusive. Additionally, 
ake. ae check the condition of the 
N the gums - refinishing limits are 
Y ta. SPecifications. The drums ar 
Wear unless the handbrake |S 

Sed to stop the car. 


Shoe Strut 


=. Guide Plate 
—— 
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& Spring 


RE 


C-Washer 
Handbrake 


Lever 
Pin Ox, 
Front Shoe 


Adjuster 


Rear Shoe 


Removal 
dy done, chock the front wheels 
are. rear of the car and pipeon 
on axle stands (see Jacking and Vehicle 
ort). Remove the relevant roadwheel. 
sah brake pads have not been ert xe 
sh in the caliper piston slightly by sli ng 
ie caliper body towards the outside of the 
aa laa bolts securing the brake 
ee nchor bracket to the rear axle carrier. 
it a the caliper and anchor bracket, 
sb i te with brake pads and suspend the 
ah Spon the rear suspension coil spring 
caliper tring or wire, but take care not to 
pel ee kink the flexible brake hydraulic 
stre' 
hoa e position of the disc in 
es A pared, and if not, make 
rk as an aid to refitting. Where 
Me move the wheel nuts, 
a ‘0 hold the disc during the 
lift off the disc. If 
due to it binding on the 
remove the access plug 
f the disc and turn the 
hole is at the bottom. 
ugh the hole and turn 
juster wheel to back 
lustration). 


tight 


iver thro’ 
rewdriver t! 

as ke shoe ad " 

djustment (see ill 


nd disc mating faces 
Clean rustproofing 
‘disc with methylated 


the hub a! 


al 
an 
essly cle 
ot! a new 


"89" isc on the hub with the 
ade on removal aligned. 
3 iper and anchor bracket 


calip' 1c 
the bolts to the specified torque. 
ten 


Rear Disc Brake 
Caliper 


ghoe Return Spring 


12.5 Slackening the handbrake shoe 
adjuster wheel to allow removal of the rear 
brake disc 


9 Apply the footbrake two or three times to 
settle the pads then adjust the handbrake as 
described in Section 19. 

10 Refit the roadwheel and lower the car. 
Tighten the wheel nuts to the specified torque. 


ze 


13 Handbrake shoes (rear disc 
brake models) - inspection 
and renewal 


Inspection 


1 Remove the rear brake disc as described in 
Section 12. 

2 Measure the thickness of the shoe friction 
linings noting that if any one shoe lining has 
worn down to the specified minimum, or if any 
are fouled with oil or grease, all four shoes 
must be renewed. Check the condition of all 
remaining components and renew as 
necessary. 


Renewal 


3 Unhook the handbrake shoe return springs 
from the upper anchor post and from the 
shoes, then remove the shoe strut and spring 
(see illustration). 

4 Prise the shoes apart at the bottom and 
remove the adjuster. Unhook the lower return 
spring from the front shoe then slide the shoe 
out from between the backplate and the inner 
hold-down cup. 

5 Slide out the rear shoe and remove the 
lower return spring. 

6 Using pointed-nose pliers, push the 
handbrake cable spring away from the rear 
shoe and disengage the handbrake cable end 
from the lever on the shoe. 

7 Prise off the retaining C-clip, withdraw the 
shim, then remove the handbrake lever from 
the rear shoe. 

8 If required, the hold-down pins, springs and 
cups can now be removed from the 
backplate. 

9 Clean the backplate, the inside of the brake 
disc and the adjuster mechanism. Make sure 
that the adjuster wheel turns freely on its 
threads. 


9°14 Braking system 


10 Attach the handbrake lever to the new tio" 


rear handbrake shoe and secure with the C- 
clip. Make sure that the shim is in place under 
the C-clip. Using feeler blades check that the 
clearance between the handbrake lever and 
the shoe web is less than 0.35 mm. If the 
clearance is excessive, obtain a new shim 
noting that different thicknesses are available. 
11 Apply a smear of high-melting-point 
grease to the shoe contact areas on the brake 
backplate, and to the threads of the adjuster 
mechanism. 

12 Refitting is a reversal of removal. Take 
Care not to get grease or oil onto the brake 


14 Brake master cyli 
in 
removal and rfiting © 


Note: Before i 

y Startin, 
warning at the Beara 
Concerning the dan he 


level Warning in 


dic; 
and remove the ato} 


- Unscre 


brake fluid from th 


ir - 


refe, 


'W the filler cap 
€ reservoir, 


linings or the disc friction surface, 

13 Refit the brake disc as described in 
Section 12, then adjust the handbrake as 
described in Section 19, 
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Seals slg 


Gasket ——@ 
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14.5 Brake master Cylindey 
Co; 


eC! 
2 Identify each brake pipe and its oe 
to the master cylinder. Unscrew 
pipe union nuts and disconnect Hi 
Plug the connections and tape bates it 
ends, to prevent the entry of dust amd 
3 Unscrew the mounting nuts 49° 1 sa 
the master cylinder and gasket from 
unit. 


Overhaul od, 
4 With the master cylinder remy cieat 
any remaining fluid from it 
externally, the D' 
5 Using a screwdriver, prise OM IN 
ie end of the master cylin 
Mustration). 

6 Undo the retaining screw at 1M rf 
hydraulic fluid reservoir, the? tor 
reservoir from the top of the i its 
by pulling and rocking it free f° 
Seals, th 
7 Extract the reservoir seals from 
Of the master cylinder. 

8 Mount the cylinder in 
Push the pistons in all 
Screwdriver then unscrew 
from the end of the cylinder RA in, 
9 With the pistons still push? 
Piston retaining snap-ring : 
bore, 

10 Release the pistons 2" 
Cylinder from the vice. 

11 Pull free the primary ae 
Spring assembly from the oj 
Master cylinder bore. Pull th?" 
Out, not at an angle, othe! 

Of Scoring the cylinder bore, 2) 
12 Extract the secondary "ig 


oot 


ase? 


0 
at 


A 9 
ter cylinder bein ce 
18 Ifthe cylinder is ina 8°", 
Obtain a cylinder repair 


'Pre-assembled primary 4 


assemblies, 
18 Check that all compen’ 
Clean before they refittec: “ 
brake fluid of the speci i 
&ssembled. Do not allow 
8ny other lubricant to co” 
uring reassembly. 
Lubricate the piston 
fi the cylinder and as the 
Wisting action to assist ! 
Position, a 
18 With the secondary and 
Position, fit the snap-rind 944 
hile Pushing the pistons in 
done for removal. Fit the rk 
the cylinder with the U 


——" 
5.8 Load 
init 


Sensing propori 
ial set-up dimension 


A= 172.7 to 173.6 mm 


Us} } 
" New seals, refit the reservoir and 
the retainin 
; ig screw. 
Fite) 
20 


Beg 

Ore retits: , 
10 © Tefitting the master cylind 
Vaoyy  Unting 


Refits: 
the fitting ; er 
3 "9 is a reversal of removal. Tighten 


ae Mastqe 88 n 
Pecition Cylinder retaining nuts to the 
Stem "que and bleed the hydraulic 


iv 
“pletion” UeScribed in Section 2 on 


ve sehsing proportioning 
“femoval and refitting 


ul fo the specialised equipment 
Alu check and accurately adjust on 

Ctl) eure after _refiiting ( 
is ty ‘ou are advised 10 
1 dealer or suitably 


..® fluid pressure is checked 4” 
7 "€cessary by a dealer (or athe! 
Ped specialist) upan completion. 
@rning: if the fluid pressure 'S 
checked and accurately 
8justeg system 
verelY 


to the 


the beginning of Section © 
dangers of hydraulic fluid. 


N tp . 
n the car over an inspection pit oF 
Gist. Alternatively cat ramps 
&t the front and rear but the cat 
and with its weight on th? 


seen fluia loss, unscrew the mae 

Ne a filler cap and place @ ae 

,/&F the filler neck cure 1 

Seq ae elastic band ensuring that 
S Obtained, 


n the brake pipe i 
sensing proportioning valve and place 
th them to collect any 


ke pipe union nuts and 

aw the pipes from the valve. 
ately ssure and record the 
5 Accurately meas 3 ; 

i eee from the adjusting nut bracket to the 
le ve mounting bracket (see illustration 15.8). 
te a0 the locknut below the adjusting nut and 
pri the bracket from the suspension 
eta 2 
ete three mounting bracket retaining 
rhe and remove the valve and bracket 
bolts 2 


assembly. 
ne fitting 
a 1) the valve and tighten the three 
3 ified torque. 

Its to the spect é 
ane adjusting nut bracket and 
e locknut below the 
it, Measure the distance from 
ca at bracket to the valve mounting 
ary turn the adjusting nut 
ion recorded during 
srate 


al 
oval, 


carefully withdr 


7 Insta 
mountin 


orarily 


was not obiaine F 
nent was th to the initial set-up 
mm. 
pei then bleed the 
ect the brake pipes Ee Dessl 
draulic system as des e 1 
prake ! ign 
Section 2: the vehicle to the sear antag 
4 wer tne © b Mea ack 
ve pare fluid preseute Cael 
i ary adjusted by a Toy' 
necessary © 


jedal - cneck and 
prake pedal Cc 
adjustment . 


edal ; 
he measur ement 


ar face of the 
sheet on the 


: e brake Pp 
jote that t 
rom the upp 


ken f ; 
Ea he asphalt 


per to # 
within the specified 
e retaining screws 
im panel located 
nq. Detach the 
srews) then disconnect 
e instrument panel 
Remove the lower trim 

+ for access to the 


ane ig not 
eight I$ 

the heey unscrew th 
ange ower tr 
g column 


i connector at the stop 
k cken the lo 


cknut and 
adal height 


stly set, refit the 
crew in the 


| Re 
4) in 


ee 
/ Pedal Height | 


~ 


16.1 Brake pedal height adjustment 
details 


5 Unscrew the stop light switch one turn, then 
measure the distance between the switch and 
the pedal stopper (see __ illustration). 
Reposition the switch as necessary until the 
specified clearance is obtained then tighten 
the switch locknut and reconnect the wiring. 

6 Check that the stop lights come on when 
the brake pedal is depressed slightly, and go 
off when it is released. 

7 Once the pedal height and stop light switch 
adjustment are correct, check the free play as 
follows. 

Pedal free play 

8 With the engine switched-off, depress the 
brake pedal several times to exhaust the 
vacuum in the servo unit, 

9 While gently depressing the brake pedal 
with the fingers, measure the pedal travel (at 
the pedal pad) until the resistance is felt to 
increase. This measurement, from the pedal 
at rest position to the beginning of firm 
resistance is the pedal free play. 


mn a 


16.5 Stop light switch adjustment 


A=0.5 to 2.4mm 


9°16 Braking system 


10 Compare the measurement obtained with 
that given in the Specifications. If the stop light 
switch has been correctly adjusted, the pedal 
free play should also be correct. If the 
clearance is not as specified, recheck the 
pedal height and stop light switch adjustments 
as described previously. If the clearance is still 
incorrect, it is likely that there is either air in the 
hydraulic system which should be bled out as 
described in Section 2, or a fault in the master 
cylinder or vacuum servo unit. 


Pedal reserve travel 


11 Chock the rear wheels then start the 
engine and release the handbrake, 

12 Depress the brake pedal a few times then 
press down hard and hold it. 

13 Pedal reserve travel is measured from the 
upper face of the pedal rubber to the asphalt 
sheet on the floorpan with the Pedal 
depressed. Compare the measurement taken 
with the figures given in the Specifications, 

14 If the reserve travel is less than specified 
check the adjustment of the rear brakes 
(Sections 8 and 10) and the vacuum Servo unit 
pushrod dimension (Section 18). If the brake 
Pedal feels spongy when depressed, bleed the 
hydraulic system as described in Section 2, 

15 When all the checks and adjustments are 
complete, refit the air duct and facia trim 
Panel. 


17 Brake pedal - removal and 
refitting 


Removal 


1 Disconnect the battery negative (earth 
(refer to Chapter 5A, Sections 1 and 3). 
2 Unscrew the retaining screws and withdraw 
the lower trim panel located beneath the 
steering column. Detach the bonnet pull lever 
(2 screws) then disconnect the wiring from the 
instrument panel illumination theostat, 
Remove the lower trim panel. Remove the air 
duct for access to the top of the pedal, 

3 Detach the return spring from the Upper 
part of the pedal arm. 

4 Disconnect the vacuum servo unit pushrod 
from the pedal arm by removing the clevis pin 
securing clip and the pin (see illustration), 


) lead 


Fy 
Nh A : ais 
17.4 Vacuum servo unit pushrod clevis pin 
attachment (arrowed) at the brake pedal 


ees hecks and 
r ection 16 bef, 
trim pane} and air duct, ia 
18 Brake 
Vacuum Serv i 
0 2s 
removal and refitting ri 


9 Screws and withdraw 

: Cated beneath the 
ioc onnet Pull lever 
jhe © Witing from the 
Nati theostat, 


Check ang 
n alternative 


0 inter et 
n there 
yi if t 
elea 


master cylinder fitted, but 9 
either. If there is clearance, the! 
excessive brake pedal free pla 
interference, the brakes may not U 
13 Continue the procedure tight 
adjustment is correct, then 
Pushrod locknut. on ig a FeV te 
14 The remainder of refitting rowing P 
removal bearing in mind the foie 
a) Ensure that the servo-to-bu! e sev? 
is in position before fitting the *. 
b) Tighten all nuts and bolts tO 
torque. 
¢) Refit the master cylinder aS i 
Section 14. 5 hye 
qd) Where applicable, refit the Ao ia 
modulator assembly as 425 
Section 25. 
€) Bleed the hydraulic syste™ 
in Section 2. ck a" 
) Carry out the brake pedal, cecil 
adjustment as described " 


as est" 


i t 
19 Handbrake - adjustme” 


1 The handbrake lever 10 
adjusted, should travel four 


Number of clicks, there is 2 P 
handbrake may not release 
the brake shoes may drag ha 
lever can be pulled up More © 
amount the handbrake May 

ona Slope. 


el: 

Rear drum brake mod 
2 Chock the rear wheels * 
handbrake, le 
3 Remove the centre cons? 
Chapter 11, 
4 Locate the handbrake © 
nde of the handbrake is 
Ocknut (the upper nu 
adjuster cc - 90a 

Tur the adjuster nut 46 "ad * 
desired lever travel is oe lab 
the locknut (see illustrati 

Refit the centre consol@- 


gt 
adi 
pind Y 


i eg 
19.5 Adjusting the fan an 
adjuster nut on the 


ne Unscrew the handbrake cable 
Nut and adjuster nut (arrowed) on 
the side of the lever 


e, ai 
7 °F dise brake models 


Chock ist the handbrake shoe clearance, 
he cq © front wheels then jack up the rear of 
Yackin Nd support it on axle stands (see 
ton nd Vehicle Support). Remove the 

Wheels and temporarily refit three 
a ®ach side to hold the brake discs 


R 
Fontraon® the plug from the access hole on the 
tay roles °f 8ach rear disc, With the handbrake 
1 turn one of the rear discs until the 
is in its lowest position and the 
© Shoe internal adjuster wheel can be 
hag the hole. Insert a screwdriver 
al hy hole and turn the adjuster wheel ap 
luster the disc is locked. Now back a 
86 1 Neel by 8 notches until the dis¢ 
© turn without any trace of binding: 
< Access Plug then repeat this procedure 
er Tear brake, 
re roadwheels and lower the car to 
Tighten the wheel nuts to the 
Se ue, 
Ca sion? the handbrake shoes b y driving the 
hig °S ae a Safe quiet road for about 40! 
© wi gett the handbrake lightly applied: 
nibrak °8N any rust and deposits from t 
Precbrak * Shoes and drum. Release the 
iy) {Cre ‘hen apply it again and repeat the 
& ith | 
arty he handbrake shoe clearance 
escrip ' adjust the handbrake lever trave 
“4 above in paragraphs 2 to 6. 


888 hole 


Nan 
Ng == ae 
8 lactake Secondary cable retaining 
) on the brake backplate 


| omy 

L 3 i ble attachm: 
dbrake primary ca® 

20.5 Narrowed! at the equaliser yoke 


Handbrake cable - removal 
and refitting 


Removal 
the fron 
rand suppo 
ind Vehicle Support). ; 
haust tailpipe and silencer 


below the handbrake lever 
napter 4A. 


t wheels then jack up the 
rt it on axle stands 


ibed in Cl 
re console as described in 
e off, unscrew the cable 


i the 
ut on the side of 
(i ion). Detach the 


11. 
he handbrak 
adjuste 
er (see illustrat 
lever. 
rom hd turn the primary cable 
P ect it from the 


t a 
ake lev! 


cable fi a 
e 
nder ff ‘and disconn 


illustration). 

6 entry grommet from the 

val the cable out through the 
pi 


shoes (drum brake 
shoes (disc brake 
de as described in 


e rear brake 


5 cable support 
n sion components 
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8 Undo the cable retaining bolts from the 
brake backplate and pull the cable end 
through the backplate (see illustration). 

9 Undo the cable support bracket nuts and 
bolts from the suspension components and 
underbody (see illustrations). 

10 Pull the nylon bushing out of the front 
mounting bracket and disconnect the cable 
from the equaliser. 


Refitting 
11 Refitting is a reversal of removal, but 


adjust the handbrake as described in Section 
19 on completion. 


21 Handbrake lever - removal 3S 
and refitting 


Removal 


1 Remove the centre console as described in 
Chapter 11. 

2 With the rear wheels chocked and the 
handbrake off, unscrew the cable locknut and 
adjuster nut on the side of the handbrake 
lever (see illustration 20.4). Detach the 
primary cable from the lever. 

3 Disconnect the wiring connector from the 
handbrake warning light switch. 

4 Undo the warning light switch mounting 
screw and remove the switch. 

5 Undo the bolts securing the lever assembly 
to the floor and remove the lever from the car. 


Refitting 
6 Refitting is a reversal of removal. Adjust the 


handbrake as described in Section 19 on 
completion. 


22 Handbrake warning light 
switch - removal and refitting 


Removal 
1 Remove the centre console as described in 
Chapter 11. 


. LO ay al 


20.9b ... and the underbody attachments 
(arrowed) 


9°18 Braking system 


The main Components of th: 


| f 7, opt \ from the senso 

| \ )} ECU which Operates soleno} 
: 7) hydraulic Modulator, 7; 

restrict the h f 


'd| 
Caliper detecteg t 


22.2 Handbrake warning light switch 
location on the side of the handbrake lever 


2 Disconnect the wiring connector from the 
warning light switch on the side of the 


: 4 
23.2 Brake stop light swite” C h ot 4 0 | 
the brake pedal pracke a er 


Refitting 
4 Refitting is a reversal of removal, 


23 Stop light switch - removal 
and refitting 


Removal 


1 Unscrew the retaining screws and withdraw 
the lower trim panel located beneath the 
steering column. Detach the bonnet Pull lever 
(2 screws) then disconnect the wiring from the 
instrument panel illumination rheostat, 
Remove the lower trim panel. Remove the air 
duct for access to the top of the pedal. 

2 Disconnect the wiring connector at the stop 
light switch located on the brake pedal 
bracket, then slacken the locknut and 
unscrew the switch (see illustration). 


Refitting 
3 Refitting of the switch is carried out as part 


of the brake pedal check and adjustment 
procedures contained in Section 16, 


24 Anti-lock braking system 
(ABS) - general information 


The anti-lock braking system, available as 
an option on certain models, Monitors the 
rotational speed of the wheels under braking, 
Sudden deceleration of one wheel, indicating 
that lock-up is occurring, causes the hydraulic 
pressure to that wheel's brake to be reduced 
or interrupted momentarily. 


; U) ii? 
Electronic control unit Las t @ 
10 Wipe clean the area a°°r rect af 
Connector on the ECU and oad polt 
11 Undo the three retaining 


; cati 
Carefully lift the ECU from its !o 


Hydraulic modulator 


Note: Before starting worm 
warning at the beginning 
Concerning the dangers of be 
Disconnect the battery tio 
lead (refer to Chapter 5A, er f 
13 On left-hand drive MO 
brake master cylinder as 
ton 14, i 
14 Wipe clean all the brake pipe eh p 
hydraulic modulator then na Susi 
nuts and carefully ease the PF 
absorbent rags beneath in 
Catch any spilled fluid and r 
an aid to refitting. nnect™ 
5 Identify the wiring 0°" ne 
Hydraulic modulator and disc? 
16 Undo the bolts securing | 
Modulator mounting bracké 
Modulator, complete wit ' yf 
engine compartment. ruta 
partme! jator ul 
Note that the modUl#’ jo! 
Precision assembly and ™ 
Citcumstances be dismantle?” 
Refitting 9 eve" 
18 In all cases, refitting 6 te the 
removal operations but " 
Points; 
8) Clean off ait dirt from the © 
and mounting locations 
and also clean the puls 
Stiff brush. 
Bleed the hydraulic SY ef, 
in Section 2 after refittl 
Modulator. 


rolel 


f 
ynio? ut y 
18" 


ae 


'Y drivebelt(s) check and renewal 
®aring - checking and renewal - - - 


» Catrier - removal and refitting 
Prong onti-roll 


Sus; 


SPension 
Spe 

Neral j 

Ini alin 
0 

b We 


Sarees of difficulty 


itable 


for beginner with 
some experience 


SY, SU; 
“Ovicy Suitable for 


Fairly easy, SU 
pee With little 
PStignog 


h, °8cifications 
Toon 


Sg 
% 


“S-GE engine models 
*ngine models 


me) Te ating ight on S teering 
handbrake lever (see illustration). th c a Provided ell i is, USpension and S ee 
3 Undo the switch mounting screw and EG ility. In i. fe ee OI) ee ae? ine aie” | 1 alee 
remove the switch. U st £8 a Series of gi on ‘ 

ent Fead-out ang q ) 


Rear hub bearing - checking and renewal 
Rear hub carrier - removal and refitting ra 
Rear subframe - removal and refitting anh 
nsion longitudinal links - removal and refitting . 
ee eusbe sion strut - removal, overhaul and refitting ... 
Hind cenit | transverse links - removal and refitting 
color anata and intermediate shaft - removal, inspection and 
e 

lee assembly - removal and refitting . 
Steering gear rubber gaiters - asp be 
Steering, suspension and roadwh ee! cI 

ing wheel - removal and refitting 
rack d end - removal and refitting . ; 4 
Track ro' dition and pressure checks See “Weekly checks 
ea alarmed and steering angles - general information 

et 


ifficult, suitable for SS | Very difficult, 
pended DIY SN suitable for expert DIY 
asters NY or professional 


0° + 0.2° (0+2.0 mm) toe-in 


-20 + 45° 
6 +45 


0°30 + 45" 
o° + 45" 4 
9°35 + 45 


19705 + 48! 
5°15 + 45 


(4.0 + 2.0 mm) toe-in 


10°2 Suspension and steering Suspension and steering 10°3 


Torque wrench settings Mec Hee telescopic shock assemblies, are bolted to the MacPherson 


Front suspension (all except 3S-GE engine models) 1 General information springs 2t The MacPherson struts are struts and connected to the lower arms via 


Hae cries Ta etalnlng ot toes by raneverse lower suspension arms, _ the balljoints (see illustration). A front anti-rol 
joc: 


Anti-roll bar drop link-to-suspension lower arm F er inner mounting bushes __ bar is fitted to all models. The anti-roll bar is 


an bb 
Anti-roll bar drop link-to-anti-roll bar iis watch ee ‘2 a balljoint at the outer ends. rubber-mounted onto the subframe, and 
and pascal carriers, which carry the hub connects both the lower arms, via drop links. 
The fron i 


Anti-roll bar clamp plates . A fr eh all except 3S-GE engine models, the 
‘ Suspension is of the conventional 


4) ‘ < ier fitted to all except 
fesse >> ‘xploded view of the front hub carrier 
Lower balljoint-to-lower arm... 4 ES 3S-GE engine models 


Lower balljoint-to-hub carrier 

Suspension lower arm front pivot bolt . . 

Suspension lower arm rear Mounting bolts: 
Forward bolt 


Split pin 


Locking cap 


Brake caliper Brake disk 


er bolts ., 
bolt 


Rear suspension 
Hub carrier-to-rear axle carrier 
Rear wheel hub retaining nut 


. Circlip 
‘ if Inner race ' 
3 on ; pearing Hub carrier 
Longitudinal link mounting bolts/nuts i | 
Transverse link mounting bolts/nuts , . MN Dust cover 
Subframe-to-body wee , O 


Dust excluder 
Oil seal 


Anti-roll bar drop link-to-suspension strut . , 
Anti-roll bar drop link-to-anti-roll bar . , . 
Anti-roll bar clamp plates 


Steering 

Track rod end balljoint-to-hub carrier 
Steering wheel-io-column shaft nut . . : Oil seal 

Steering shaft/intermediate shaft universal joint clamp 5 rs ‘ Wheel hub 
Steering column mounting nuts P Bolts *s 


Inner race 


Mounting through bolt and nut 
Engine/transmission mounting-to-subframe 
Hydraulic pipe union banjo bolts 
Hydraulic pipe flare union nuts 
Steering pump mounting and adjustment bolts 
Roadwheel nuts 


All models 


10°4 Suspension and steering 


On 3S-GE engine models, the front 
suspension is a variation of the MacPherson 
strut layout and designated Super strut by 
Toyota. The struts incorporate coil springs 
and integral telescopic shock absorbers in the 
conventional way, but the lower end of each 
strut is located by the upper end of the hub 
carrier, via a balljoint, and by a short camber 
control arm, which is itself attached to the 
front lower arm. The hub carriers are located 
at their lower ends by the front and rear lower 
arms, via balljoints on the ends of the lower arms 
(see illustration). A front anti-roll bar is fitted 
to all models. The anti-roll bar is rubber- 
mounted onto the subframe, and connects 
both the suspension struts, via drop links. 


anti-roll bar is fi 


Dust excluder 
Oil seal 


Circlip 


Sand con 


d longitudinal i 
ted, the barn Mh 


@ bar is rubber. 


Nected to the 


ere q rear 
“mounted 


4 conne’® 


Onto the chassis side members, a" = 
link ‘yy? 


both the suspension struts via droP 
The steering column is cones yw 
Universal joint to an intermediate a wer 
has a second universal joint at its “ rot 
The lower universal joint is atta? fam? 
steering gear pinion by means Of 20%, 
The steering gear is mounted rae v 
Subframe. It is connected by tw? ing ® 
and track rod ends to the st&@ cal 
Projecting rearwards from the 
The track-rod ends are thread@ el 
wheel alignment adjustment. me moo 
Power steering is fitted to $0) idl 
The power steering pumP 16 atel Pe 
from the crankshaft pulley °° 
Pulley according to engine tyP® 


1.2 : 
Exploded view of the front hub carrier fitted t© 


Suspension Ss 


trut 


“GE engine models 


2 Front hub carrier - removal 
and refitting 


“a ©xcept 3S-GE engine models 
Removal 


ot the rear wheels then jack up the 
Bee vy, the car and support it on axle stands 
the rgeching and Vehicle Support). Remove 
20n °vant front roadwheel. 
Temoye ete! with ABS, it is advisable to 
Chapt the ABS wheel sensor as described in 
duting the: to avoid any possibility of damage 
xtra © removal procedure. 
bin an <°t the hub/driveshaft retaining nut split 
Femove the locking cap over the nut. 
Pedal ¢ aN assistant firmly depress the brake 
Using © Prevent the front hub from rotating. 
Slacke, SOCket and a long extension bats 
"tainin and remove the hub/drivesha 
Arica MUt- Alternatively, a tool can be 
(Seg Gt24 to prevent the hub from rotating 
ight: Apter 8, Section 2). This nut is very 
9 ay ake Sure that there is no risk of pulling 
y Off the axle stands. 
the two bolts securing the brake 
Ir anchor bracket to the hub carrier. 
the caliper and anchor bracket, 
ai With brake pads and suspend the 
Sel ar from a suitable place under ee 
Ainin ch Using string or wire. To avo 
Pinas 2 the flexible brake hose or meta 
cUbpon ease the flexible hose from its 
t "acket(s) on the suspension strut. ts 
he Telationship of the brake disc 
" Ub with quick-drying paint then 
ISC. 


1 
fr 


OVe the dis 


Sq ; Ih 
Sugpat® Nuts securing the hub carrier t 


Pola the ension strut. If necessary, counter 
age Its. Do not remove the bolts at tht 
x 
ie the spit pin from the track rod a 
that2Nd unscrew the nut as far as Ine 
nt - Pallioint shank threads. using 
SParator tool, release the ar) 
allioint tapered shank. Once # 
© Separated, unscrew the nut a0 
track rod end from the hub carrier. 
the bolt and two nuts, bate 
he suspension lower palljoin 
&r arm. 
© hub carrier, and release 3 
Suter CV joint from the nt 
5Y tapping it towards 
" With a soft-faced mallet. 
@ nuts securing the hub c4 i 
Pension strut, then withdraw 
ig Move the hub carrier. 


rier 


tha 
ne aa a reversal of removal, beating 
by She, lowin ; 
e ‘Wing points. ; 
2 Ror, ixings to the specified torque 
Sn, Ully tighten the hub carrier-t0- 
” strut nuts until the lower 


and track rod end balljoints have been 
econnected. 

oc) tise new split pins to secure the track rod 
end balljoint nut, and the hub/driveshaft 
nut and locking cap, and bend over the 

lit pin legs to secure. ; 
d) When refitting the brake disc, align the 
made on removal. ; 

e) ant ABS wheel sensor (where fitted), 
as described in Chapter 9. 
On completion, have the front wheel 

y alignment checked at the earliest 


opportunity. 
3S-GE engine models 


oval 
fie hub carrier must be removed 
e me with the suspension strut as an 
ee as described in the following 
asseéel fi 


paragraphs: 


Proceed as described in paragraphs 1 
14 


0.8; it pin from the track rod end 
‘8 ear oo rail the nut as far as 
ut shank threads. Using a 
|, release the track rod 
shank. Once the taper 


alljoint 
w the nut and detach 


end bal 


has $207 id from 
‘od en i 
the track ee the secur 


link 
ibe oat to counterhold the 


g an Allen key or hexagon bit 
we . 

“+ pin from the camber 
ene ae strut balljoint. 
moist d unscrew it as far 

the joint. 
disconnect the 
camber control 


from the hub 
towards the 
tapping ; 
-faced mallet. 
ane Soper the lower end 
carrier assembly. 
rt the lower end of the 


suppo bly using 2 jack and a 


ely» 
carrier assem 
e compartment, 
p of the 


ts. 
it carrier assembly, and 


heel arch. 

r the W' 

ue now be removed from 
carrier 


oft-jawed vice. 
he suspension 

t. Loosen the 

‘ar as the end 


ply ina 


‘ joint nu 
rier ball Hae t 
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27 Using a balljoint separator tool, free the 
suspension strut-to-hub carrier balljoint. 
Unscrew the nut, and disconnect the 
suspension strut from the hub carrier. 
Refitting 
28 Refitting is a reversal of removal, bearing 
in mind the following points. 
a) Tighten all fixings to the specified torque. 
b) Use new split-pins to secure the camber 
control arm-to-suspension strut balljoint 
nut, the track rod end balljoint nut, and 
the hub/driveshaft nut and locking cap, 
and bend over the split pin legs to secure. 
c) When refitting the brake disc, align the 
marks made on removal. 
d) Refit the ABS wheel sensor (where fitted), 
as described in Chapter 9. 
e) On completion, have the front wheel 
alignment checked at the earliest 
opportunity (see Section 25). 


3 Front hub bearing - checking EN 
and renewal x 
NN 


Checking 


1 Chock the rear wheels then jack up the 
front of the car and support it on axle stands 
(see Jacking and Vehicle Support). Remove 
the relevant front roadwheel. 

2 Undo the two bolts securing the brake 
caliper anchor bracket to the hub carrier. 
Withdraw the caliper and anchor bracket, 
complete with brake pads and suspend the 
assembly from a suitable place under the 
wheel arch using string or wire. To avoid 
straining the flexible brake hose or metal 
pipes, release the flexible hose from its 
support bracket(s) on the suspension strut. 

3 Mark the relationship of the brake disc to 
the wheel hub with quick-drying paint then 
remove the disc. 

4 Wear in the front hub bearings can be 
checked by measuring the amount of side 
play present. To do this, a dial gauge should 
be fixed so that its probe is in contact with the 
disc contact face of the wheel hub, near the 
centre of the hub. The axial play should be 
between 0 and 0.05 mm. If the play is greater 
than specified, the bearings are worn 
excessively and must be renewed. 

5 At the same time, check the run-out of the 
wheel hub by repositioning the dial gauge 
probe towards the outside edge of the hub, 
Rotate the hub, and observe the deviation in the 
reading. If the run-out is greater than 0.07 mm, 
the wheel hub should be renewed. 


Renewal 


Note: The front hub bearings should only be 
removed from the hub carrier if they are to be 
renewed. The removal procedure renders the 
bearings unserviceable, and they must not be 
re-used. Prior to dismantling, it should be 
noted that a hub/bearing puller, a slide 


10°6 Suspension and steering 


hammer and adaptor and an assortmer t of outer race. usin, fit 2 neW 
ol i} 
a 


i ; as 
metal tubes of various diameters (and correct diameter.” Scket or tube of the 23 Using a suitable socket or tube "4 
preferably, a press) will be required. Unless 13 Unscrew the inboard oil seal to the hub carrier thet ner? 
these tools are available, the renewal of the new dust excluder into position. ABS 
hub bearings will have to be entrusted toa applicable, ensure that the holes for ne pub 
Toyota dealer or suitably equipped garage. wheel api cluder an u 
Under no circumstances attempt to tap the g carrie eee Initheiqusser in 
hub bearings into position, as this will render ae aligned. F describe? 
them unserviceable. 24 Refit the hub carrier as 
6 Remove the hub carrier as described in a the hub Section 2, 
Section 2. i T Press out the beari > 
4 ; ; i ‘aring 

7 Working at the inboard side of the hub ube acting on the bearing i ic ~ 

: , ; ari 4 ut- 
carrier, prise off the dust excluder, usinga 16 Thorough 4 Ing cont Sh rceaai a refitting cy 
screwdriver (see illustrations 1.1 and 1.2), of the hub corsa" the bearing contact f emoval, overhaul a a 
8 Prise the oil seal from the inboard side of 1 Support the aes 

e 


the hub carrier. It may be necessary to use a carri Outboard side 5 9 Until all tension is relieved from the 2 Withdraw the bump rubber and the lower 
suitable puller or a slide hammer and adaptor 'er, then press in the n of the hub de! 1 p 


ress 
eW bearin All ine me? N upper mounting it the spring compressor tel ang come qd mounting rubber (see illustrations). 
if the seal is very tight. erin the hub carri “aring up to except 3S-GE eng! Ste; Wh ; , h 6 Fit th til all tension Is relieve: RENEE IFUL bk ' 
; ik A nth Ser foligy,, 2" holding the strut during the g un tion) 13 With the strut assembly now completely 
9 Using circlip pliers, extract the bearing © bear Removal 8p Win ith the coil mounting (see illustration). dismantled, examine all the components for 
retaining circlip from the inboard side of the circ ; i ne ti jac’ ing wt 5 ust cap from the top of the wear, damage or deformation. Check the 
hub carrier. , 3 al irc 1 Chock the rear wheels then J@°,, ¢ 1 


; a p the upper SPrINd thers for cracks and splits. Renew any of 
10 On all except 3S-GE engine models, front of the car and support it ey Re' 


: 4 i imilar reaction tool the components as necessary. 

remove the split pin from the hub carrier lower annus Outboard oj 7 (see Jacking and Vehicle Supp? : nee ir of grips pa to the strut. 14 Examine the strut for signs of fluid leakage. 
balljoint nut. Loosen the balljoint nut, and into the h paitable di aa the relevant front roadwheel- hl pe ( Cribe, strut removed from the perl nourclens i iston rod nut (see Check the strut piston rod for signs of pitting 
unscrew it as far as the end of the threads on 29 Refit th ae 2 Where necessary unscrew ot 1° ini0 hen movevicusly, clean away all ex w the central P along its entire length and check the strut body 
the balljoint. Using a suitable balljoint tighten th © brake disc shield Securing the wiring/hose prack Unt the strut upright in a vice. My for signs of damage or elongation of the 
separator tool, disconnect the balljoint from Su four b Suspension strut, and release © ine A i he orientation and | mounting bolt holes. Test the operation of the 
the hub carrier. brake hose and SHre applica 4, ts : to aid refitting. a strut, while holding it in an upright position, by 
11 Using a puller, or a slide hammer and Wheel sensor wiring from the SUS AYNES Screw a bolt and two ne if G upper mounting, dust sea, moving the piston rod through a full stroke and 
adaptor, pull the wheel hub from the bearing (see ikeusi io) arto! ‘nto one of the hub cared e mounting rubber then through short strokes of 50 to 100 mm. In 
in the hub carrier. The bearing outer race wil Loose: anon). aq the hub © oun to-suspension strut b0 both cases the resistance felt should be smooth 
be withdrawn with the wheel hub during this n the nuts securing ary: ° 


holes j t to enable ions). sor tool and continuous. If the resistance is jerky, or 
th 8 sary: Str; in the stru H jllust nd compres: ; ; - f : 
procedure. © Suspension strut. If nece and 6 Ut to be clamped in place in the ee | ee the tool from —_ uneven, or if there is any visible sign of wear or 


4.10a Lift off the upper mounting... 


he central piston rod nut 


46 4.8 Unscrew t per spring seat 


Fi f 
Sprin it the compressor and compress the while holding the uP 


» and Securely location of all 


le, 
ble on 


; 18, fi hol ts ' 
12 Using a thin metal plate, support the @rrier, then r it i lower balljoint to the bolts, Remove the nu from ul Bae ae the strut against the bolt | 14 tration). DO enewed. damage to the strut, renewal is necessary. 


bearing outer race (still attached to the wheel ified torque, nee Ut, and tighten and release the suspension stru rs outer nut. 
hub), then drive or press the hub from the nut, Over the spi nile 2 New split pin ee illustration). end oft 
9S to secure the supported. then pa he in 
compartment, unscrew the . 
Securing the top of the suspens!? 
Vehicle body. Remove the nuts 
Plate, then withdraw the strut f 
Wheel arch (see illustrations): 
Overhaul 
Warning: Before attempting at 
he suspension strut, a suitab ion 
© coil Spring in compres? 
obtained, Adjustable ° p? 
SoMpressors which ca" 1B are 
Secured to the spring coils 
available, and are recom ig?! 
ePeration. Any attempt t0 Cay 1 
Strut without such a tool Is" 
damage or personal injuly: 


stl! ae 
ne in 
3 tS 


f Ay coet mo CN y Bile . i H { , , wee 4.12b ...and lower mounting rubber 

4.4a Unscrew the three nuts securing the 7 ub G 

top of the suspension sirut to the vehicle 
body... 


v 
qne W the spring and compr" 
+++ then withdraw © ch tool. . 
under the whee : 


4.4¢ 


5.6 Anti-roll bar drop link-to-lower arm 
bracket attachment (arrowed) 


15 If any doubt exists about the condition of 
the coil spring, gradually release the spring 
compressor, and check the spring for 
distortion and signs of cracking. Since no 
minimum free length is specified by Toyota, 
the only way to check the tension of the 
spring is to compare it to a new component, 
Renew the spring if it is damaged or distorted, 
or if there is any doubt as to its condition. 

16 Inspect all other components for signs of 
damage or deterioration, and renew any that 
are suspect. 

17 Reassembly is a reversal of dismantling, 
bearing in mind the following points, 

a) If a new strut is being fitted, Prime the 
strut before refitting the spring, by 
compressing and extending the piston 
rod several times. 

b) Ensure that all components are correctly 
orientated and positioned, as noted 
before dismantling. 

c) Ensure that the locating lug on the lower 
mounting rubber engages with the 
corresponding cut-out in the lower Spring 
seat. 

d) Make sure that the spring ends are 
correctly located in the upper and lower 
seats. 

e) Ensure that the upper spring seat is 
correctly orientated, with the arrow and 


OUT marking po. 

Side of the Strut, 
1) Tighten the 

torque. 


g) Pack grease around the t 
‘| 
rod before refitti Hee 


Ing the dust cap, 
Refitting ie 


18 Refitting is a reversal 
tighten all fixings to the spe 
n; have the fro 
the earliest 


sitioned on the outboard 


piston rod nut to the specified 


le piston 


of removal, but 
Cified torque and, 
nt wheel alignment 
PPortunity (see 


Checked at 
Section 25). 


3S-GE engine Models 


Removal and refitting 
19 The proc i i 
tron ee ®dure 'S describeg as 


arrier rem, 
Procedure in Section 2 be 


Overhaul 

20 The Proced 
ur 

Paragraphs 5 to 

additionally, 

lower en, 

follows, 


as describe in 

is Section, but 

ii he balljoint at the 
can be renewed as 


tached 
left-hand lower arm can then be 48 


once the subframe is removed. 
Removal 


1 Chock the rear wheels then ja . 
front of the car and support it on @x° 
(see Jacking and Vehicle Suppo”) 

the relevant front roadwheel. wing nut 
2 Extract the hub/driveshatt retaining 


ck uP 
mov? 


retaining nut. Alternatively, i 

fabricated to prevent the hub ft nut | ing 

(see Chapter 8, Section 2). This of pul 

tight; make sure that there is no "© 

the car off the axle stands. lower sP 
here applicable, remove the 

guard(s) to improve access. 

5 Extract the split pin from the 

balljoint, and unscrew the balli 


jas" 


Using a balljoint separator tor 
track rod end balljoint tapered 
the taper has separated, unsere 
detach the track rod end from the 
screw the securing nut, a" 


the anti-roll bar drop link oral 
old 


{! 
Nol? oP 
on the lower arm (see illustrat ine 4 
it may be necessary to countet j 
ink pin using an Allen key Of Blt. yt ii 

Unscrew the bolt and to A bal 
disconnect the suspension tion) 2" 
from the lower arm (see illustra vot be io! 

''screw the lower arm fron” ust ack, 
© two rear mounting bolts (sr end! 4 y 
move the rear mounting Stl!” "fro 
and withdraw the lower 
Subframe, 


; shes 
9 If the Mounting and pivot DUS 


Refitting 


1° Locate the lower arm in position in the 
neframe and fit the front pivot bolt and the 
mode Unting bolts. Tighten the bolts 
1 Srately tight only at this stage. o 
tot “connect the suspension lower balljoin 
Ne lower arm and secure with the bolt and 
pe tightened to the specified torque. 
tights onmect the anti-roll bar drop link, ae 
torque ® Securing nut to the speci ie 
rin ®: Counterholding the drop link pin 
1g 2 emoval, if necessary. F 
With eee the track-rod end balljoint sil 
Ne hub Carrier, and screw on the balljoin 


ang, Shten the nut to the specified torque, fit 
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f the castellations in the nut do not 
h the hole in the balljoint shank, 
ntil the split pin 


to secure. | 
ine up wit 1 
re the nut a little more u 


a be ie hub/diveshat retaining nut and, 
1 


emoval to 
i thod employed on r 

sere rag bu from rotating, pk 
Pi aveanatt retaining nut to the Ta i 
par Check that the hub rotates freely. 3 
a at the driveshaft nut locking cap, i 
he om pin and-bend over the split pin legs 
new spli 


tosecure. refit the splash guards. 
46 Where RL ne, and lower the vehicle 


7 a 
i eran Tighten the wheel nuts to the 
to the : 


18 Bounce the car up and down several 
times to allow the suspension to settle. 

19 Tighten the lower arm pivot and mounting 
bolts to the specified torque, starting with the 
front pivot bolt, then the forward mounting 
bolt and finally the rear mounting bolt. 

20 On completion, have the wheel alignment 
checked as soon as possible (see Section 25). 


3S-GE engine models 


Note: On 3S-GE engine models there are two 
suspension lower arms on each side. For the 
purposes of identification, the arm nearest the 
front of the car will be referred to as the No 1 
arm, and the arm nearest the rear of the car 
will be referred to as the No 2 arm, throughout 
the following procedure (see illustration). 


specified torque. 


Split pin and bend over the split pin legs 


No. 1 arm 
Locking cap 


Split ia’ 
= 


~ 


S.ay 


"arms and subframe as fitte 
8S-GE engine models 


F er 
Suspension lower 


Lower ball joint 
attachment 


Z 


2 


’ 
2 
ae 
m 
oN ber control 
cam 


ensiO 
loxPloded view of the front usP | 


ABS wheel 
sensor 
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Removal 


Note: /f removing the left-hand No 1 arm on 
models equipped with automatic §trans- 
mission, it will be necessary to remove the 
front subframe as described in Section 8; the 
left-hand No 1 arm can then be detached 
once the subframe is removed, 
21 Chock the rear wheels then jack up the 
front of the car and support it on axle stands 
(see Jacking and Vehicle Support). Remove 
the relevant front roadwheel. 
22 On models with ABS, remove the ABS 
wheel sensor from the hub Carrier as 
described in Chapter 9, and release the sensor 
wiring from the suspension components. 
23 Where applicable, remove the lower 
splash guard(s) to improve access, 
24 Extract the split pin, remove the locking 
cap and unscrew the nut securing the hub 
carrier to the camber control arm balljoint. 
25 Using a small two-legged puller, release 
the taper of the camber control arm balljoint 
shank and separate the suspension strut from 
the camber control arm balljoint. 
26 Unscrew the nut and remove the pinch 
bolt securing the No 1 arm to the suspension 
lower balljoint attachment. 
27 Undo the No 1 arm inner Pivot bolt and 
remove the arm from the subframe, 
28 Unscrew the nut and two bolts. and 
disconnect the hub carrier from the 
suspension lower balljoint attachment, 
29 Unscrew the two No 2 arm inner mountin 
bolts. Remove the stiffener bracket an 
withdraw the No 2 arm from the subframe. 
30 With the two lower arms removed from the 
car, the suspension lower balljoint attachment 
and the camber control arm may be separated 
from their arms using the Procedures 
described in paragraphs 24 and 25 noting that 
a locking cap is not fitted to the suspension 
lower balljoint attachment. 
31 If the suspension arm balljoints, or the 
mounting and pivot bushes are found to be in 
poor condition, the complete Suspension arm 
must be renewed. The suspension arm must 
also be renewed if it has suffered any form of 
structural damage. 
Refitting 
32 Reconnect the suspension lower balljoj 
attachment to the No 2 arm, refit the rae 
nut and tighten to the specified torque, liseh 
the nut with a new split pin and bend Over the 
split pin legs to secure. 
33 Reconnect the camber control arm to the 
No 1 arm, refit the retaining nut and tighten to 
the specified torque. Refit the locking cap 
insert a new split pin and bend over the split 
pin legs to secure. 
34 Locate the No 2 arm in position on the 
subframe, refit the two mounting bolts and 
stiffener bracket and moderately tighten the 
bolts. Final tightening is carried out with the 
weight of the car on its roadwheels, 
35 Reconnect the hub carrier to the 
suspension lower balljoint attachment and 
secure with the nut and two bolts tightened to 
the specified torque. 


t oy the Camber contro} 
e Suspension Strut and 

he Specified 
anew s 


ure, 


© ABS wheel 
described jn 


le sp 
Cable, then refj (s) 

" efit 1 Where appli 
Car to the roadwhee! an Pie 
the specified ton ighten the ent 
Settle the by 0 

On by by . 
ines Suncing the car 


Ci 
alignment ch 
er 
(See Section se 


8 
The suspension arms can be remove 
described in Section 5, to allow the ee be 
Of the balljoints to be carefully exam jee 
if any defects are found, the 


suspension arm must be renewed: 


7 Front anti-roll bar d 
components - removal a" 
refitting 


Removal 


1 Remove the front subframe 4 

Section 8. 

2 On all except 3S-GE en i 

unscrew the securing nut, and di 

anti-roll bar drop links from a 

the lower suspension arms. NO 

be necessary to counterhold the 

using an Allen key or bit. wi 

the Wont 

3 Undo the bolts securing pier ae 

ve 


lates to the subframe, lift off he 
Rem! 


gine y 


remove the anti-roll bar. ar. avd 
rubber bushes from the anti-roll) > cat ol 
4 If required, the drop links can goind 
tron the anti-roll bar after U” 
retaining nuts, e! 

5 Inspect the condition of the le, us 
and renew if any signs of e 
Visible. Check the condition jinké 
link balljoints and renew the Co 
balljoints are worn. 


Refitting | 
val 

8 Refitting is a reversal of remy tor 

all nuts and bolts to the SPeClN” 4g SU 


the anti-roll bar in position on 4 
refit the subframe as describe 


ya 
8 Front subframe - f° 
refitting 


Removal 
Note; 


ents: 


fi hock the rear wheels re 

‘ont of the car and supPO sp 

ee Yacking and vehicle Sup 
€ front toadwheels. 

Extract the left-hand 
"staining nut split pin and 
©AP Over the nut, 

3 Have an assistant firmly 9° 
Pedal to prevent the front 
lace @ socket and a !0" 
Benen and remove a 
farting nut. alternatively” yf 
abricated to prevent the s 
ti Shc aeter 8, Section *” ni 
Sht; make sure that there 'S 
© Car off the axle stands- 


retPeat the operations described in 
“graphs 2 and 3 on the right-hand side. 
Shie| ere applicable, remove the underbody 
X(s) to improve access. 
Tod pet the split pin from the left-hand track 
a Nd balljoint, and unscrew the balljoint nut 
thread as the end of the balljoint shank 
fclsas Using a balljoint separator tool, 
shan,” tte track rod end balljoint tapered 
Unscre Once the taper has separated, 
from fe the nut and detach the track rod en 
© hub carrier. Repeat this operation on 


the 5 
aaht-hand track rod end balljoint. 
*xcept 38-GE engine models 
e ad the securing nuts, and disconnect 
n the “roll bar drop links from the brackets 
lower Suspension arms. Note that it 
link ping WeCeSSary to counterhold the droP 
8 Unser Using an Allen key or bit. , 
and os. the bolt and two nuts each tee 
from e Connect the suspension lower balljoin' 
8g, ae lower suspension arm. 
99, "dine models 
Models with ABS, remove the ABS 
cri eet from the hub carrier ee 
9 from yor ater 9, and release the senso 
@ Suspension components. 
ine the split ne ene the locking 
Cattigr 4 Unscrew the nut securing the hu 
11 Usin th® Camber control arm balljoint. 
the ta 9 a small two-legged puller, release 
shankar Of the camber control arm palljoint 
ie came Separate the suspension strut from 
ne Unser Control arm balljoint. 
a°COnng.” the nut and two bolts: 
ae ensign the hub carrier from 
All te on Wer balljoint attachment. 
Odels 


Is 
er ile the fluid return hose from We 
to dr Sring fluid reservoir and allow 
'N into a suitable container. . 
& area around the power steering 
Nd return pipe unions on 
g unio Pinion Housing! Unscrew the 
Nuts or banjo union bolts af 
» recover the sealing washe’® 
New sealing washers mus 
T refitting, 
ine9nment marks on the $ 


and 


teering 


int 
aul 
ioe 


alige gear pinion shaf 

Tsay 2"Ment when refitting. U 

Tom yeint clamp bolt and separa 
© steering gear pinion shaft. hs 
° Chapter 4A and remove 
Npipe and intermediate section 
Sct the power steering '@ oe 

eer Support bracket above 


te the 


eet @ hoist and lifting tackle t i 
bracket at the left-hand 6" ‘ust 
Big ad: and raise the hoist to J 
‘ght of the engine. the 
a “Nder the car, remove 58° 
s gmission longitudinal cro 
Ollows, 


a) Unsc 


b) According tom 


¢) Prise out the cover 


d) Prise out the cov' 


fl unscrew the four s 


ition ON 
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ew the two securing bolts, and 

ve the shield from the crossmember. 
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rt brackets 


remo! 


additional pipe/cable Suppo 

ssmember. 
from the cro: Ee inecrew 
ree bolts securing the front 


th , 
os /transmission mounting to the 


engine. i 

mber. 
crossme er plug, and unscrew the 
bolt securing the rear engine/transmission 


ber. 
ing to the crossmem| e 
mounene le, unscrew the securing 


icabl ‘ 
e) Where nee the air conditioning pipe 


dd release 
oe ae the crossmember. 
clamp ecuring bolts, and 
mber. 


crossme! ‘ 
Pty tering fluid cooler 


01 
rem power Sl 


; ing bolts 
bframe mounting 
? the subframe, 
assemblies 
‘rom under 


the s' 
ie slowly lower 
and suspension arm 
n ithdraw the unit f 

her dismantling. 
unter pension arm(s) and 
can be unbolted from the 
moved, with reference to the 


arm ections of this Chapter. 
ni 


gear and suspension 
. Tighten the steering 
he specified torque, 
pension arm bolts 
ge. Final tightening 

f the car on its 


bly into 
eels. bframe assem 
euvre the “4 refit the retaining nuts 
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e 
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ares er steering fluid cooler clamp 
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fit the retaining bolts, 
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w C' 
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in the straight-ahead position, then reconnect 
the universal joint. Refit the clamp bolt and 
tighten to the specified torque. 

33 Reconnect the power steering pressure 
and return pipe unions to the pinion housing 
using new sealing washers where applicable. 
84 Reconnect the fluid return hose to the 
power steering fluid reservoir. 


All except 3S-GE engine models 


35 Reconnect the suspension lower balljoints 
to the lower arms and secure with the bolt and 
two nuts each side, tightened to the specified 
torque. 

36 Reconnect the anti-roll bar drop links, 
then tighten the securing nuts to the specified 
torque, counterholding the drop link pins as 
during removal if necessary. 


3S-GE engine models 


37 Reconnect the hub carrier to the 

suspension lower balljoint attachment and 

secure with the nut and two bolts tightened to 

the specified torque. 

38 Refit the nut securing the camber control 

arm balljoint to the suspension strut and 

tighten the nut to the specified torque. Refit 

the locking cap, insert a new split pin and 

bend over the split pin legs to secure. 

39 On models with ABS, refit the ABS wheel 

sensor to the hub carrier as described in 

Chapter 9, and re-attach the sensor wiring to 

the suspension components. 

All models 

40 Engage the track-rod end balljoint shank 

with the hub carrier on each side, and screw 
on the balljoint nuts. Tighten the nuts to the 
specified torque, fit new split pins and bend 

over the split pin legs to secure. If the 
castellations in the nuts do not line up with the 
holes in the balljoint shanks, tighten the nuts a 
little more until the split pins can be fitted. 

41 Refit the hub/driveshaft retaining nut each 
side and, using the method employed on 
removal to prevent the hub from rotating, tighten 
the hub/driveshaft retaining nuts to the specified 
torque. Check that the hubs rotate freely. 

42 Refit the driveshaft nut locking caps, fit 
new split pins and bend over the split pin legs 
to secure, 

43 Where applicable, refit the underbody 
shields. 

44 Refit the roadwheel, and lower the vehicle 
to the ground. Tighten the roadwheel nuts to 
the specified torque. 

45 Bounce the car up and down several 
times to allow the suspension to settle. 

46 Tighten the lower arm pivot and mounting 
bolts to the specified torque, starting with the 
front pivot bolt, then the forward mounting 
bolt and finally the rear mounting bolt. 

47 Fill the power steering fluid reservoir with 
the specified fluid (see Lubricants and fluids) 
then bleed the power steering gear as 
described in Section 22. 

48 On completion, have the front wheel 
alignment checked at the earliest opportunity 
(see Section 25). 


Olts 


and longitudinal arm attachment (B) 


do this, a dial gauge should 
eS Probe is in contact with the 
ntact face of the wheel hub, 
ee the hub. The axial play 
= ie) and 0.05 mm. If the play 
Pecified, the bearings are 
lines must be renewed. 

‘&, check the run-out of the 
eesitioning the dial gauge 
fea Cutside edge of the hub. 

Observe the deviation in the 
Lb “ut is greater than 0.07 mm, 
and bearings should be 


fi 
meewing procedure is only 
de, "'S without anti-lock brakes 
S with ABS the wheel sensor 
whan integral part of the wheel 
ler; °! hub cannot be separated 
» iF re ©aring assembly. On models 
Co, @Wal of the hub bearings is 
ly mp, Plete hub carrier and wheel 
he cSt be obtained. 
Sar hub carrier as described in 
e 
eta seombly in a vice with the 
Smog Nut at the rear of the hub 
Most, 


18 pall chisel, release the staking 
te | ining nut in place then undo 
3. “Tat a new nut will be required 
th 

ha p28 of a two or three-legged 
© hub carrier flange and press 
The Out of the bearing in the hub 
y With Saring outer race will be 
a thin © hub during this procedure. 


‘ter ra metal plate, support the 
°N qy12°8 (till attached to the wheel 
Se © or press the hub from the 


lame a socket or tube of the 


y ang: New hub carrier/bearing 
& New wheel hub retaining nut. 


a 


11 Support the outboard side of the wheel 
hub (do not support the hub on the wheel 
studs), then press the hub carrier onto the 
wheel hub, using a socket or tube acting on 
the bearing inner race. 

12 Fit the new wheel hub retaining nut and 
tighten the nut to the specified torque. Stake 
the nut in place to secure. 

13 Refit the hub carrier as described in 
Section 9. 


11 Rear axle carrier - removal 
and refitting 


Hh 


Removal 


1 Remove the rear hub carrier as described in 
Section 9. 
2 Withdraw the brake backplate from the axle 
carrier and tie the backplate to the rear coil 
spring using string or wire. To avoid straining 
the flexible brake hydraulic hose, disconnect it 
from the support bracket on the suspension 
strut. 
3 On models with anti-lock brakes, undo the 
retaining bolt and remove the ABS whee} 
sensor from the axle carrier. 
4 Where a load-sensing proportioning valve is 
fitted, unscrew the locknut securing the valve 
lower spring anchor to the right-hand rear 
suspension transverse link. Take care not to 
alter the position of the adjusting nut fitted 
just above. It is advisable to mark the 
adjusting nut and the spring anchor threads 
with quick drying paint so that the relative 
positions can be maintained. 
5 Slacken the two nuts and bolts securing the 
suspension strut, and the nut and through- 
bolt securing the two transverse arms to the 
axle carrier (see illustration). 
6 Undo the nut and bolt and disconnect the 
longitudinal arm from the base of the axie 
carrier. 


Rear axle 
carrier 


11.8 Exploded view of the rear axle carrier and 
related components 


7 Remove the three previously slackened 
nuts and bolts and remove the axle carrier 
from the car. 


Refitting 


8 Connect the suspension strut, transverse 
arms and longitudinal arm to the axle carrier 
and tighten the nuts and bolts moderately 
tight only at this stage (see illustration). 

9 With the carrier in place, tighten the 
suspension strut-to-axle carrier nuts and bolts 
to the specified torque. The transverse and 
longitudinal arm securing nuts are tightened 
when the weight of the car is standing on its 
roadwheels. 


10 Where applicable, refit the 
sensor and secure with the retaini 
11 Reconnect the load sensing p 
valve spring anchor and tighten 
without disturbing the positi 
adjusting nut. 

12 Place the brake backplate in 5 
refit the rear hub carrier (see Sect 
13 Reconnect the brake ho. 
bracket to the suspension strut. 
14 Refit the roadwheel, and low 
the ground. Tighten the wheel 
specified torque. 

15 Bounce the car up and dc 
times to allow the suspension to ¢ 


12.4 Rear anti-roll bar drop link attachment (arrowe 


Suspension strut 


2 Chock the front wheels then jack up the 
rear of the car and support it on axle stands 
(see Jacking and Vehicle Support). Remove 
the relevant rear roadwheel. 

3 Undo the support bracket bolts and remove 
the flexible brake hydraulic hose and where 
fitted, the ABS speed sensor wiring from the 
suspension strut. 

4 Unscrew the securing nut, and disconnect 
the anti-roll bar drop link from the suspension 
strut (see illustration). It will be necessary to 
counterhold the drop link pin using an Allen 
key or hexagon bit as the nut is unscrewed, 

5 Slacken the two nuts and bolts securing the 
Suspension strut to the rear axle carrier (see 
illustration). 

6 Position a jack under the rear axle Carrier 
and raise the jack to just take the weight of 
the suspension assembly. 

7 Working in the luggage compartment, lift off 
the protective cap from the centre of the strut 
mounting then unscrew the three nuts 
securing the top of the suspension strut to the 
vehicle body (see illustration), 

8 Lower the jack under the rear axle carrier 
then remove the previously slackened nuts 
and bolts securing the strut to the axle carrier. 
Remove the suspension strut assembly from 
under the wheel arch. 


12.7 Rear suspension strut-to-body 
retaining nuts (arrowed) 


12.5 i A : (ts 
Suspension Strut-to-rear axle carrier retainind bo 
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subframe and rear axle carriers, then remove 
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My Or; 
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Strut upper spring seat 
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ie fas - removal and refitting 


emoval ; 
pele the front wheels then jack up the 
A f the car and support it on axle stands 
aa sacking and Vehicle Support). Remove 
sel 
the rear roadwheel. 
2 Undo the nut an 
longitudinal arm fr 
d bolt and disconnect the 
‘om its forward chassis 
the arm from car. 


d bolt and disconnect the 
‘om the base of the axle 


e nut an 


| arm fr 
ve 


ails arm in its chassis ae ee 
en ae ations, fit the mounting ey “f "d 
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its an 
EN the car to 
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diet the wheel nuts to the 
ind. 
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que. 
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| and refitting 


ens! 
ear sUSP 
be inks - remove 


justing 
the 
bs ds with 


ch side securing the 


d subframe 
e exists for 
Jearanc 
, mounting through 
net 


jolts and 


the links from under the car. 

9 To dismantle the adjustable transverse 
links, slacken the locknuts and unscrew the 
two link ends from the centre section. 

10 Check the condition of all components 
and renew any that shoe evidence of damage 
or distortion. Note that if the mounting bushes 
in the links are worn, a new link must be 
obtained; the bushes are not available 
separately. 

11 Prior to refitting, measure the length of the 
adjustable links between the centres of the 
mounting bolt holes. Set the length of each 
link to 493.3 + 1.5 mm by slackening the 
locknuts and turning the centre section. Once 
the link length is set, check that there are the 
same number of exposed threads visible next 
to the locknuts on each side. If not, turn the 
links themselves in relation to the centre 
section, as necessary, until the length is 
correct and the same number of threads are 
visible each side. Tighten the locknuts when 
all is correct. 


Refitting 
12 Refitting is a reversal of removal, bearing 
in mind the following points: 

a) Position the links with their paint marks 
toward the outside of the car and facing 
to the rear. 

b) Secure the links with the mounting 
through bolts, washers and nuts, but only 
tighten the nuts moderately tight at this 
stage. Final tightening is carried out with 
the weight of the car on its roadwheels, 

c) Locate the subframe in position and 
tighten the six mounting bolts to the 
specified torque. 

d) Where fitted, reconnect the load sensing 
proportioning valve spring anchor and 
tighten the locknut without disturbing the 
position of the adjusting nut. 

e) Refit the longitudinal links as described in 
Section 13. 

f) Refit the exhaust sections as described in 
Chapter 4A. 

g) With the car on its roadwheels, bounce it 
up and down several times to allow the 
suspension to settle then tighten the 
longitudinal arm and transverse link 
mounting nuts and bolts to the specified 
torque. 

h) On completion have the rear wheel 
alignment checked at the earliest 
opportunity (see Section 25). 


45 Rear anti-roll bar 
components - removal and 
refitting 


Removal 

4 Chock the front wheels then jack up the 
rear of the car and support it on axle stands 
(see Jacking and Vehicle Support). Remove 
the rear roadwheels. 


Subframe 


Longitudinal link 


n—/ 


Exhaust center pipe 


14.3 Exploded view of the rear suspension transverse links and 
related components 


2 Unscrew the securing nuts, and disconnect 
the anti-roll bar drop links from the rear 
suspension struts (see illustration). Note that 
it may be necessary to counterhold the drop 
link pins using an Allen key or bit. 
3 Disconnect the drop links from the anti-roll 
bar in the same way and remove the links. 
4 Undo the bolts securing the two clamp 
plates to the chassis members each side and 
lift off the plates. 
5 Turn the anti-roll bar as necessary and 
manoeuvre it out from under the car. 
Withdraw the two bushes from the anti-roll 
bar after removal. 
6 Inspect the condition of the rubber bushes 
and renew if any signs of deterioration lock, then set the front roadw 
are visible. Check the condition of the drop __ straight-ahead position. Move th 
link balljoints and renew the drop links if the to the OFF position. 
balljoints are worn. 3 Undo the screw(s) securing tt 
rae to the steering wheel. These are 
Refitting underneath the steering wheel o 
7 Refitting is a reversal of removal, tightening 4 Lift off the centre pad from 
all nuts and bolts to the specified torque. wheel and disconnect the 
connector, 
5 Unscrew the retaining nut fre 
16 Rear subframe - removal and EN of the steering wheel, then mark 
refitting EN the steering wheel in relation t 
~’ shaft using quick drying paint. ( 
each side, pull and withdrav 
Rear subframe removal and refitting is part column shaft. If the wheel is 
of the rear transverse link removal and refitting suitable puller. Threaded holes < 
operations. Refer to Section 14 for the full the steering wheel hub for this ¢ 
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(refer to Chapter 5A, Sections 1 and 3). straight-ahead position. Move 
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15.2 Rear anti-roll bar dr 
attachments 
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2 Turn the ignition key to release the steering to the OFF position. 


on os 
17.9 ... then lift off the module and disconnect the wiring 
connector 


18.2a Undo the two screws... 


» steering wheel and 
Noval and locate the 


and tighten it to the 


ring connector. 

ag module wiring 
> module over the 
e that the wiring is 
not trapped by the 


taining screws and 


ind 
t - removal, 
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WHE 


eel as described in 


2 Undo the two screws securing the upper 
and lower steering column shrouds and lift off 
the upper shroud (see illustrations). 

3 Undo the lower shroud retaining screw(s) 
and lift off the lower shroud (see illustration). 
4 Unscrew the retaining screws and withdraw 
the lower trim panel located beneath the 
steering column. Detach the bonnet pull lever 
(2 screws) then disconnect the wiring from the 
instrument panel illumination rheostat. 
Remove the lower trim panel. Remove the 
heater air duct for access to the base of the 
steering column. 

5 Unclip the large wiring connector from the 
steering column then disconnect the 
combination switch and ignition switch loom 
plate connectors. 

6 Undo the screws securing the combination 
switch and remove the switch from the 
steering column. 

7 Mark the relative positions of the steering 
column shaft to the intermediate shaft upper 
universal joint, then remove the clamp bolt 
and washer (see illustration). 


pat — sa > 


8 Undo the four nuts securing the steering 
column to its mounting under the facia and 
release the column shaft from the 
intermediate shaft upper universal joint (see 
illustration). Remove the steering column 
assembly from the car. 

9 To remove the intermediate shaft, release 
the retaining clip and remove the intermediate 
shaft rubber dust cover from the floor. 

10 Undo the clamp bolt securing the 
intermediate shaft lower universal joint to the 
steering gear pinion shaft (see illustration). 

11 Carefully lever the lower universal joint up 
the pinion shaft until the relationship of the 
joint to the shaft can be marked, then 
separate the joint from the shaft. Remove the 
intermediate shaft from inside the car. 


Refitting 
12 Refitting is a reversal of removal, bearing 
in mind the following points: 


18.7 Intermediate shaft universal joint clamp bolt (arrowed) 


18.8 The s 


a) Tighten all nuts and bolts to the sf 
torque (where given). 

b) Ensure that the alignment marks n 
during removal between the steeri 
pinion, steering column shaft and 
intermediate shaft universal joints ¢ 
aligned. s 

c) Refit the steering wheel as describ 
Section 17. 


19 Ignition switch/steering 
column lock - removal and 
refitting 


Removal 

1 Undo the two screws securing the 
and lower steering column shrouds and 
the upper shroud. 

2 Undo the lower shroud retaining sc! 
and lift off the lower shroud. 


— 


18.10 Intermediate shaft lower universal joint-to 


pinion clamp bolt (arrowed) 


20 Steering gear assembly - 
removal and refitting 


Removal 


1 Remove the front subframe as described in 
Section 8. 

2 Undo the bolts securing the engine/ 
transmission mounting bracket to the subframe 
and remove the bracket and mounting. 

3 Undo the steering gear mounting bolts and 
nuts and remove the steering gear from the 
subframe (see illustrations). 


Refitting 

4 Refitting is a reversal of removal. Tighten 
the steering gear and engine/transmission 
mounting bracket nuts and bolts to the 


specified torque then refit the subframe as 
described in Section 8. 


21 Steering gear rubber gaiters 
- renewal 


1 Remove the track rod end from the track 
rod as described in Section 24. 

2 Count and record the number of exposed 
threads from the back of the track rod end 
locknut to the beginning of the threaded portion 
of the track rod. Now unscrew the locknut. 

3 Release the rubber gaiter retaining clips 
and withdraw the gaiter from the steering 
gear and track rod (see illustration). 

4 Liberally apply molybdenum disulphide 
grease (manual steering gear) or power 
steering fluid (power steering gear) to the rack 
teeth, bush and track rod inner balljoint. 

5 Fit the new gaiter and its new inner clip to 
the steering gear ensuring that they are 
correctly located, then fasten the clip to 
secure. Secure the small end of the gaiter with 
a new outer clip. 


20.3b . 
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7 Refit the track val 
Section 24 CK rod end as described jn 
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23 Power steering pump i 
removal and refitting 
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mber, castor, 1 
toe-setting. With the 
a wheel toe-setting, 
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possess 
The 


the front roadwheels are in the straight-ahead 
position, then rock the rear and front ends to 
settle the suspension. Release the handbrake, 
and roll the vehicle backwards 1 metre, then 
forwards again, to relieve any stresses in the 
steering and suspension components. 

7 Measure the distance between the front 
edges of the wheel rims and the rear edges of 
the rims. Subtract the smallest measurement 
from the largest, and check that the result is 
within the specified range. 

8 If adjustment is necessary, apply the 
handbrake, then jack up the front of the 
vehicle and support it securely on axle stands 
(see Jacking and Vehicle Support). Turn the 
steering wheel onto full-left lock, and record 
the number of exposed threads on the right- 
hand track rod. Now turn the steering onto 
full-right lock, and record the number of 
threads on the left-hand side. If there are the 
same number of threads visible on both sides, 
then subsequent adjustment should be made 
equally on both sides. If there are more 
threads visible on one side than the other, it 
will be necessary to compensate for this 
during adjustment. Note: /t is most important 
that after adjustment, the same number of 
threads are visible on each track rod end. 

9 First clean the track rod end threads; if they 
are corroded, apply penetrating fluid before 
starting adjustment. Release the rubber gaiter 
outboard clips (where necessary), and peel 
back the gaiter; apply a smear of grease to 
the inside of the gaiter, so that both are free, 
and will not be twisted or strained as their 
respective track rods are rotated. 

40 Use a straight-edge and a scriber or 
similar to mark the relationship of each track 
rod to its track rod end then, holding each 
track rod in turn, unscrew its locknut fully. 

41 Alter the length of the track rods, bearing 
in mind the note made in paragraph 8. Screw 
them into or out of the track rod ends, rotating 
the track rods using a self-grip wrench. 
Shortening the track rods (screwing them into 
their track rod end balljoints) will reduce toe- 
in/increase toe-out. 

42 When the setting is correct, hold the track 
rods and securely tighten the track rod end 
locknuts. Count the exposed threads to check 
the length of both track rods. If they are not the 
same, then the adjustment has not been 
made equally, and problems will be 
encountered with tyre scrubbing in turns; 
also, the steering wheel spokes will no longer 
be horizontal when the wheels are in the 
straight-ahead position. 

43 If the track rod lengths are the same, 
lower the vehicle to the ground and re-check 
the toe setting; re-adjust if necessary. When the 
setting is correct, securely tighten the track 
rod end locknuts. Ensure that the rubber 
gaiters are seated correctly, and are not 
twisted or strained, and secure them in 
position with new retaining clips (where 
necessary). 


10 


10°22 Suspension and steering 


Rear wheel we setting - Fe a 
checking and adjustment : Ke y Ch 
14 The measuring procedure for the rear ~ y IN Tl oe AG : apter 1 1 


wheel toe setting is essentially the same as 4 f ee a B itti n S 
described above for the front wheels but the fe Pte wae) ee we > | O Ywo rk an | 
adjustment is carried out by altering the length ( ; m 8 eo! SS rr a en Fe kee ae 
of the adjustable rear transverse links. . : p : ty A C 
15 If, after measuring the toe setting, Mies z on : Ont te 
adjustment is required, first measure the : (Ne yp” ‘ . f ents 4 Exterior mirror and glass - removal and refitting 
length of the left and right-hand adjustable i Pd ‘ 8 See Grape Facia panel and glovebox - removal and refi 
transverse links, between the centres of their vg al information oon 
two mounting bolts. If the length difference ‘ } Nne| yar aati panels - general information . . 
between the two is greater than 1.0 mm, ; E ¢ et | val, refitting and adjustment . -« Wy Maintenance - bodywork and underframe .. 
slacken the locknuts on either side of the nnet relons removal and refitting ...- - i Maintenance - upholstery and carpets 
centre (adjusting) portion on one of the . lid te Se cable . removal and refitting .- ee Major body damage - repair 
transverse links, and turn the adjusting portion t y } ' It i R Moval, refitting and adjustment .- Tinga Minor body damage - repair .. .. 
as necessary until the length is equal to the | , i y ; li et tell cylinder - removal and re' ; Radiator grille - removal and refitting 
t the ; i at f id/te ton bar ~ fitting .- +++" fi k 
ona a a lle F ue 2 re tailgate and Aether ee rpase mechanis™ 18 ie ae caper - removal and refitting 
: ; f : e a 
ae ; Bun 9 : - removal and refitting 

Lik disap hea oe aa el 25.15 Adjustable rear trans - bers % foe Seat of components - general information 4 

i verse lin tre Cc 3 al, refitting and adjustment .... 
portion of each transverse link by equal (adjusting K locknuts (A) and cen Fe ons nd support struts - remov 9 I 


< : Tailgate a 
amounts. Recheck the toe setting after each yaiion (8) Peer ang 3 
adjustment and continue until the correct 
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correct, securely tighten the locknuts on each 
side of the adjusting portion on each 
transverse link. 
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The basic maintenance routine for the 
bodywork is washing - preferably with a lot of 
water, from a hose. This will remove all the 
loose solids which may have stuck to the 
vehicle. It is important to flush these off in 
such a way as to prevent grit from scratching 
the finish. The wheel arches and underframe 
need washing in the same way, to remove any 
accumulated mud, which will retain moisture 
and tend to encourage rust. Paradoxically 
enough, the best time to clean the underframe 
and wheel arches is in wet weather, when the 
mud is thoroughly wet and soft. In very wet 
weather, the underframe is usually cleaned of 
large accumulations automatically, and this is 
a good time for inspection. 

Periodically, except on vehicles with a wax- 
based underbody protective coating, it is a 
good idea to have the whole of the 
underframe of the vehicle steam-cleaned, 
engine compartment included, so that a 
thorough inspection can be carried out to see 
what minor repairs and renovations are 
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necessary. Steam-cleaning is available at 
many garages, and is necessary for the 
removal of the accumulation of oily grime, 
which sometimes is allowed to become thick 
in certain areas. If steam-cleaning facilities are 
not available, there are some excellent grease 
solvents available which can be brush- 
applied; the dirt can then be simply hosed off. 
Note that these methods should not be used 
on vehicles with wax-based underbody 
protective coating, or the coating will be 
removed. Such vehicles should be inspected 
annually, preferably just prior to Winter, when 
the underbody should be washed down, and 
any damage to the wax coating repaired. 
Ideally, a completely fresh coat should be 
applied. It would also be worth considering 
the use of such wax-based protection for 
injection into door panels, sills, box sections, 
etc, as an additional safeguard against rust 
damage, where such protection is not 
provided by the vehicle manufacturer. 

After washing paintwork, wipe off with a 
chamois leather to give an unspotted clear 
finish. A coat of clear protective wax polish 
will give added protection against chemical 
pollutants in the air. If the paintwork sheen 
has dulled or oxidised, use a cleaner/polisher 
combination to restore the brilliance of the 
shine. This requires a little effort, but such 
dulling is usually caused because regular 
washing has been neglected. Care needs to 
be taken with metallic paintwork, as special 
non-abrasive cleaner/polisher is required to 
avoid damage to the finish. Always check that 
the door and ventilator opening drain holes 
and pipes are completely clear, so that water 
can be drained out. Brightwork should be 
treated in the same way as paintwork. 
Windscreens and windows can be kept clear 
of the smeary film which often appears, by the 
use of proprietary glass cleaner. Never use 
any form of wax or other body or chromium 
polish on glass. 


3 Maintenance - upholstery and EN 
carpets EN 
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Mats and carpets should be brushed or 
vacuum-cleaned regularly, to keep them free 
of grit. If they are badly stained, remove them 
from the vehicle for scrubbing or sponging, 
and make quite sure they are dry before 
refitting. Seats and interior trim panels can be 
kept clean by wiping with a damp cloth. If they 
do become stained (which can be more 
apparent on light-coloured upholstery), use a 
little liquid detergent and a soft nail brush to 
scour the grime out of the grain of the 
material. Do not forget to keep the headlining 
clean in the same way as the upholstery. 
When using liquid cleaners inside the vehicle, 
do not over-wet the surfaces being cleaned. 
Excessive damp could get into the seams and 
padded interior, causing stains, offensive 
odours or even rot. 
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either entrusting repair work to a specialist in this 
field, or renewing complete components. Repair 
of such damage by the DIY owner is not really 
feasible, owing to the cost of the equipment and 
materials required for effecting such repairs. The 
basic technique involves making a groove along 
the line of the crack in the plastic, using a rotary 
burr in a power drill. The damaged part is then 
welded back together, using a hot-air gun to 
heat up and fuse a plastic filler rod into the 
groove. Any excess plastic is then removed, and 
the area rubbed down to a smooth finish. It is 
important that a filler rod of the correct plastic is 
used, as body components can be made of a 
variety of different types (eg polycarbonate, 
ABS, polypropylene). 

Damage of a less serious nature (abrasions, 
minor cracks etc) can be repaired by the DIY 
owner using a two-part epoxy filler repair 
material. Once mixed in equal proportions, 
this is used in similar fashion to the bodywork 
filler used on metal panels. The filler is usually 
cured in twenty to thirty minutes, ready for 
sanding and painting. 

If the owner is renewing a complete 
component himself, or if he has repaired it 
with epoxy filler, he will be left with the 
problem of finding a suitable paint for finishing 
which is compatible with the type of plastic 
used. At one time, the use of a universal paint 
was not possible, owing to the complex range 
of plastics encountered in body component 
applications. Standard paints, generally 
speaking, will not bond to plastic or rubber 
satisfactorily. However, it is now possible to 
obtain a plastic body parts finishing kit which 
consists of a pre-primer treatment, a primer 
and coloured top coat. Full instructions are 
normally supplied with a kit, but basically, the 
method of use is to first apply the pre-primer 
to the component concerned, and allow it to 
dry for up to 30 minutes. Then the primer is 
applied, and left to dry for about an hour 
before finally applying the special-coloured 
top coat. The result is a correctly-coloured 
component, where the paint will flex with the 
plastic or rubber, a property that standard 
paint does not normally possess. 


5 Major body damage - repair 


Where serious damage has occurred, or 
large areas need renewal due to neglect, it 
means that complete new panels will need 
welding-in, - and» this is best left to 
professionals. If the damage is due to impact, 
it will also be necessary to check completely 
the alignment of the bodyshell, and this can 
only be carried out accurately by a Toyota 
dealer using special jigs. If the body is left 
misaligned, it is primarily dangerous, as the car 
will not handle properly, and secondly, uneven 
stresses will be imposed on the steering, 
suspension and possibly transmission, 
causing abnormal wear, or complete failure, 
particularly to such items as the tyres. 


iper lower mounting bolt 
removal 


able, remove the fog and 
N the front bumper. 

€r the front wheelarches, 
€ws securing the wheelarch 
Vt bumper (see illustration). 
4t the liner for access to the 
1e rear of the front bumper to 
©w and remove the bolts. 
remove the bolts securing the 
ie bumper to the underbody 
n). 

font bumper then unscrew and 
4Pper mounting bolts (see 


' Special plastic clips securing 
the front bumper to the body. 
> clips, depress the centre pin 
"ase the clip (see illustration). 


eq 


ving the special clips from the 
Wer edge of the rear bumper 


‘emoving the rear bumper upper 
mounting bolts 


6.8 Front bumper upper mounting bolt 
removal 


Reset the clips for fitting by pushing the 
centre pin fully upwards. 

10 Withdraw the front bumper from the body 
taking care not to damage the paintwork, 


Refitting 
11 Refitting is a reversal of removal. 


Rear bumper 


Removal 


12 To improve access chock the front 
wheels, then jack up the rear of the vehicle 
and support on axle stands (see Jacking and 
Vehicle Support ). 
13 Unscrew and remove the screws securing 
the rear wheelarch liners to the rear bumper. 
14 Carefully pull back the liners and unscrew 
the mounting bolts from the front upper edge 
of the rear bumper. 
15 Unscrew and remove the special clips 
from the front lower edge of the rear bumper 
(See illustration). 
16 Unscrew and remove the lower mounting 
bolts (see illustration). 
17 Support the rear bumper then unscrew 
and remove the upper mounting bolts (see 
illustration). 
18 Withdraw the rear bumper from the body 
taking care not to damage the paintwork (see 
illustration). 


Refitting 
19 Refitting is a reversal of removal. 


6.18 Withdrawing the rear bumper from 
the body 


v 

a 

‘ew the upper mounting 
screws... 


7.1 Unser 


7 Radiator grille - removal and 
refitting 


Will 


Removal 

1 Open the bonnet and unscrew the mounting 
screws from the radiator grille (see illustration). 
2 Withdraw the radiator grille upwards from 
the lower mounting rubbers and remove 
from the body (see illustration). 


Refitting 
3 Refitting is a reversal of removal. 


8 Bonnet - removal, refitting and 
adjustment 


WHE 


Removal 


1 Open the bonnet and have an assistant 
support it. Using a pencil or felt tip pen, mark 
the outline of each bonnet hinge relative to the 
bonnet, to use as a guide on refitting. 

2 Disconnect the windscreen washer fluid 
supply hose from the connector under the 
bonnet, and release it from the clips (see 
illustration). 

3 Unscrew the bolts securing the bonnet to the 
hinges (see illustration) and, with the help of 
an assistant, carefully lift the bonnet clear. 
Store the bonnet out of the way in a safe place. 


8.2 Disconnecting the windscreen washer 
fluid supply hose 


7.2) 2! 


. and withdraw the radiato1 


4 Inspect the bonnet hinges for signs 
and free play at the pivots, and if ne 
renew. 

Refitting 

5 With the aid of an assistant, offer 
bonnet, and loosely fit the retainin: 
Align the hinges with the marks m 
removal, then tighten the retainin: 
securely. 

6 Reconnect the windscreen wash 
supply hose. 

7 Adjust the alignment of the bon 
follows. 


Adjustment 


8 Close the bonnet, and check for alic 
with the adjacent panels. If nec« 
slacken the hinge bolts and re-ali. 
bonnet to suit. Once the bonnet is cc 
aligned, tighten the relevant hinge 
securely. 

9 Once the bonnet is correctly aligned, 
that the bonnet fastens and release 
satisfactory manner. If adjustme 
necessary, slacken the bonnet lock re’ 
bolts, and adjust the position of the |i 
suit. Once the lock is operating cor 
securely tighten its retaining bolts. Mak 
that the bonnet striker enters the 
centrally. 

10 If necessary, align the front edge | 
bonnet with the wing panels by turnir 
rubbers screwed into the body front par 
raise or lower the front edge as required. 


8.3 Unscrewing the bonnet-to-hings 
mounting bolts 
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1g bodywork; if adjustment is 
nove the striker (see below). 
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the doors in a _ forwards, 


d/or vertical direction slacken the 


3 Front door grip removal 


11.8 Adjusting the door striker 


hinge-to-body bolts; to adjust them in a left, 
right and/or vertical direction slacken the 
hinge-to-door bolts. Securely tighten the bolts 
when the fit is correct. 

8 The striker alignment should be checked 
after either the door or the lock has been 
disturbed. To adjust a striker, slacken its 
screws, reposition it and securely tighten the 
screws (see illustration). 


12 Door inner trim panel - 
removal and refitting 


Hill 


Front door trim panel 
(without electric windows) 


Removal 


4 Disconnect the battery negative lead. 

2 Remove the screw securing the inner trim 
panel to the interior door handle (see 
illustration). 

3 Remove the screw and lift out the door grip 
(see illustration). 

4 Remove the plastic clip from the front 
upper corner of the inner trim panel. 

5 Fully close the window, and note the 
position of the window regulator handle. 
Using a length of bent welding rod or similar, 
release the retaining spring from the window 
regulator handle and withdraw the handle 
from the splines. Recover the washer (see 
illustrations). 


La 
12.5a Using a length of welding rod to 
release the window regulator handle 
retaining spring 


12.5b Removing the window regulator 


6 Carefully prise away the grille from the 


handle washer 


loudspeaker, then unscrew the screws and 


withdraw 


the loudspeaker sufficient 


disconnect the wiring (see illustrations). 
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12.6a Prise off the grille... 


7 Remove the remaining clips and 
securing the trim panel to the dc 
plastic clip on the rear edge of the 
removed by depressing the centre pin 
8 Using a wide-blade screwdriver, « 
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upper shoulder. Withdraw the trim pa 
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handle. 
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Refitting 


10 Refitting is a reversal of remov 
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screws 


12.12 Removing the screw securing 
inner trim panel 


12.15a Prise the power window swi 
panel from the armrest... 


12.16 Trim panel upper mounting bolt 
removal 


17 Carefully prise away the grille from the 
speaker, then unscrew the screws and 
withdraw the speaker sufficient to disconnect 
the wiring (see illustrations). 

18 Remove the remaining clips and screws 
securing the trim panel to the door (see 
illustration). The plastic clip on the rear edge 
of the door is removed by depressing the 
centre pin. 

19 Using a wide-blade screwdriver, carefully 
prise out the trim panel clips and lift it from the 
upper shoulder. Withdraw the trim panel from 
the door, while guiding it over the inner door 
handle. 

20 If necessary the membrane can be 
removed by first unbolting the inner door 
handle from the door. Peel away the 
membrane taking care not to tear it. Try to 
keep the sealant intact as far as possible, to 
ease refitting. 


12.17a Prise Off the grille , ae 


Refitting 
21 Refitting is a reversal Of removal 


Rear door trim pane] 
Removal 


22 Disconnect the batte; 
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illustration). : 
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the door, while guiding it over the 
handle, VG 
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handle from the door. Pee! ar it. 
membrane taking care not to 1° 
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€ase refitting (see illustrations): 
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6 Necting the front door lock 


Perating rods from the guides 


coer Handle and lock 
refitingg os - removal and 


Ing 
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"or door handle 
Re 
Mo 
ipetseres the door trim panel (Section 12)- ; 
de Peratin Mounting bolts and disconnec 
ash handje ® rods, then remove the interior 
reiting * from the door, 
Sittin, F 
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~ uy 
"Se out the child safety lock 
Control 


"**8Nd remove the security 
bracket 


isconn' 
43.7 DISCOnDY” iring 
dle and membrane as described in 
or han 
2 cket from over the 


d disconnect the 
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Sale d and disconnect them 
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| locking wiring from 


the central ctor from the 


k i d detach the conne' 
see istration): i in 


Hee ithdraw the lock 
then withdr 
ele the door (see 


heck 
removal, but cl 
fi before refitting the 


13.8a Unscrew the crosshead mounting 
screws... 


43.8b ... then withdraw the lock assembly 
from inside the door 


Rear door lock 


Removal 

40 Remove the door trim panel, inner door 
handle and membrane (see Section 12). 

41 Prise out the child safety lock control (see 
illustration). , 

42 Unbolt and remove the security bracket; 
the rear mounting bolt is on the rear edge of 
the door and the front bolt is near the 
operating rod pivot (see illustrations). 

43 Reach into the door and disconnect the 
operating rods from the lock. Alternatively, 
leave them attached and disconnect them 
from the guides and pivot. ; bs 

44 Disconnect the central locking wiring from 
the lock. 

45 Unscrew the crosshead screws from the 
rear edge of the door, then withdraw the lock 
assembly from inside the door (see 


illustrations). 


adil f : 
13.15b ... and withdraw the rear door 
lock from inside the door 


13.19 Removing the front door exterior 
handle and lock cylinder 


Refitting 

16 Refitting is a reversal of removal, but 
make sure that the lock lever is correctly 
entered in the lever on the exterior handle. 
Check the operation of the lock before 
refitting the door inner trim panel. Make sure 
that the child safety lock control is engaged 
with the lock correctly. 


Front door exterior handle and 
lock cylinder 


Removal 


17 Remove the door lock as described in 
paragraphs 4 to 8 of this Section. 

18 Disconnect the lock cylinder operating 
rod from the exterior handle. 

19 Using a socket inserted through the 
special holes, unscrew the bolts securing the 
exterior handle to the door. Withdraw the 
handle and lock cylinder taking care not to 


14.3 Removing the front window glass-to- 
regulator bracket bolts 
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mounting bolts (models with power 
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14 Door window regulator and 
glass - removal and refitting 


Front door window regulator 


Removal | and 
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4 On models with power on), 
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Manipulate the complete mt tne 
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(see illustrations). 
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fe 
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i are illustration). 
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’ Manipulating the glass Pas 
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4 tting 
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Femoving the rear door window 
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Rear door window regulator 


Removal 
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d in Section 12. man 
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windows, 
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f removal, bu 
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14.14 Removing the rear door window 
glass-to-regulator bracket bolts 


49 Unscrew the screws and bolts securing 
the window glass rear division bar/channel 
to the door. The upper screws are located on 
the upper edge of the door (see illustration). 
On some models it is necessary to remove a 
cover for access to the lower mounting bolts. 
20 Lower the glass into the door, then 
remove the inner weatherstrip from the upper 
edge of the door. 

21 Ease the rubber weatherstrip away and 
remove the division bar (4-door models) or 
rear channel/plate (5-door models) from inside 
the door (see illustration). 

22 On 4-door models ease the rear quarter 
window and weather strip from the door and 
place to one side. 

23 Tilt and lift the glass out through the top of 
the door, manipulating the glass past the 
outer weatherstrip as it is withdrawn (see 
illustration). 

Refitting 

24 Refitting is a reversal of removal with 
reference to paragraph 17, but check the 
operation of the window before refitting the 
door inner trim panel. 


45 Boot lid - removal, refitting 
and adjustment 


Removal 

4 Disconnect the battery negative lead. 

2 Open the boot and disconnect the wiring 
from the rear lighting (see Chapter 12). 


14.23 Tilt and lift the window glass from 
the rear door 


11e¢12 Bodywork and fittings 


3 Use a marker pen to mark around the boot 
hinge positions as an aid to correct refitting. 

4 With the aid of an assistant, undo the bolts 
securing the boot lid to its hinges, then 
remove the boot lid. Do not attempt to 
remove the hinges until the torsion bars have 
been removed (Section 16). 


Refitting 

5 Refitting is a reversal of removal, but if 
necessary adjust the position of the boot as 
follows. 


Adjustment 


6 Close the boot and ensure that it sits flush 
with the surrounding panels and that there is 
an equal gap between the boot lid and each 
rear wing; the lid should close smoothly and 
positively, with no excessive force being 
applied. If this is not the case, adjustment is 
required. 

7 Remove the rear seat as described in 
Section 25. 

8 Unscrew the bolts and remove the rear seat 
side cushions. 

9 Remove the trim panel from the rear quarter 
pillars, then remove the rear shelf trim. 

10 Loosen the hinge bolts on the rear shelf 
panel, then reposition the boot and tighten the 
bolts. 

11 Refit the removed components, then 
check that the boot lock engages centrally 
with the striker on the rear panel. If necessary, 
remove the trim and loosen the striker screws, 
then reposition the striker and tighten the 
screws. 


16 Boot lid torsion bar - removal N 


and refitting N 


Note: A Toyota special too! is recommended 
for carrying out the following procedure, as 
the torsion bars may whip out and cause injury 
or damage if attempts are made to remove 
them without it; if this tool is not available, or 
an alternative cannot be fabricated from a long 
bar with a cranked, padded end, the task is 
best entrusted to your Toyota dealer. 


Removal 


1 Remove the carpet from the rear luggage 
compartment then remove the trim for access 
to the boot lid torsion bars. 

2 Release the torsion bars from the centre 
bracket. 

3 Have an assistant support the boot lid, then 
attach the special tool to the first torsion bar 
and press down to release the bar from the 
hinge extension. 

4 Release the special tool slowly then 
disengage the torsion bar from the anchor- 
end bracket. Withdraw the bar from the 
luggage compartment. 

& Hepeat the procedure on the second 
torsion bar and withdraw it from ihe luggage 
compartment, 


Refitting 


7 Refitting is the reverse 


of the re 
procedure, moval 


17 Boot lid lock and lock 


cylinder - removal and 
refitting 


Removal 


1 Open the boot lid, then r 
access to the lock. 
2 Disconnect the | 
from the lock, 


3 Unbolt the | i 
a lock and withdraw from the boot 


emove the trim for 


lock cylinder Operating rod 


4 To remove the | 
retaining plate and 
Operating rod, 


Refitting 


5 Refitting is a reversal of removal 


ock cylinder pull out the 
withdraw together with the 


18 Boot lid/tailgate 
3 an 
filler flap release cael 
~ femoval and refitting 


1 The Mechanism is Cable: 
levers Mounted on the f 
driver's seat ai 


driver nd release 
lid/tailgate and the fuel fille 
2 To remov ne 


© the lever unj 
car nit, 
ee Unscrew the mountira aes 
release the unit’s locatin t 9 bolt ang 


pus disconnect the cab a ace we 
Cables are rout d : 
a ee f e through the insi 
eee idle the fue filler fa ca ie 
he opposite side Hamave tis 
; @ the 


components and peel back 
dees ee reach the Cables if 


ewed, 
4 To remove the 


fuel filler 


19.3 Prisj 


in 
from the top ieet the 


P tight-ha erommet/protector 


Raa 
d side of the tailgate 


ae 


leas? 


5 To remove the boot lid/tailgate " over « 


catch open the boot lid/tailgate and fa Jock 
where fitted, the trim panel covering wandra" 
striker. Unscrew the striker bolts, W!"" | ihe 


the striker/catch assembly and disconne? 
cable. 


Refitting 


6 Refitting is the reverse of th 
Procedure, 


e remove 


19 Tailgate and support struts ~ 
removal, refitting and 
adjustment 


Tailgate 
Removal 


3 F d. 
1 Disconnect the battery negative l@ 
the tailgate, 


; 9 grommet/protector 1 
right-hand side of the tailgate 2” 
tye leaving the drawstrings |9 
ailgate (see illustration). 
Method is to unclip the rear of th’ 
and remove the side quarter tt! 
right-hand side of the rea 
a the artment, then disconnect ie: 
~ He tai le) 
with AR Igate can then be rem 
the 


‘Ne wiring, 

ae an assistant supporting «Ge 
SCOnnect the support struts 4 

later in this Section. un 

tah the aid of an assistant: yg i 

sailgate from its hinges and f° 

i lustration), 

Refitting 


s Refitting is the reverse of mig 
frecedure, but check that th 

nae with the surrounding ee 

i Sed and that there is an equ! 

t ig. €ach rear wing, If necess™"”" 
allgate as follows, 


inge 
19.5 Tailgate hind 


Bodywork and fittings 11¢13 


sure that clip is firmly attached to the 


Adjustment 


7 , 

coms alustment is required, remove the rear 

Side and side cushions followed by the rear 
Suarter trim panels. Carefully prise the 


eq 
““ Section of the headlining away from the 


PS on the roof. 
slonee the tailgate hinge mounting nuts 
ecege’ ‘REN reposition the tailgate 4s 

Ba and tighten the nuts. 
log 5 Y Close the tailgate and check that the 
temoye oes with the striker centrally. If not, 
Compare ©, trim from the rear luggage? 
and meerent, then loosen the mounting bolts 
Moun *Position the striker. Tighten the 
heading? bolts on completion, and refit the 
y NG and removed trim. 

Rpore strut 
pv 

4 : 
Stable the tailgate and support it using 
a] ode, 

Note wren” Props. 
the sim Which way round the strut is fitted - 


iy Sto 
wr. "Tod end is located on the rear body 
2 
a 

aeage Ove the relevant trim from the se 
wt moo mPartment for access to the stru 
Ne itiuee ING nuts, then unscrew the nuts 
i) Ung tration) ; 

h i 

“Move Olt the strut from the tailgate and 


Retin” the vehicte 
14 Ng 


Sitting ; 
Ng is 
Sa €versal of removal. 


h as + from 
“" Unbolt the lock eylinder f° 
the tailgate 


Tailgate support strut mounting on 
id the rear body panel 


e lock components - SN 


fitting 
| and re' SN 


Tailgat 
2 remova 


Tailgate lock 

Removal 
the 

oe i inner 

panel. ough the aperture in the He 

working thr rating rod stationary 
z id the ope from the lock. Use 4 
e rod clip. (see 


tailgate then remove the trim 


ol 
panel h connect® 


to release th 


ake 
reversal of removal, but m 
isa 


operating rod. 
Tailgate lock cylinder 


Removal 

5 Open the tailgate then remove the trim 
panel. 

6 Working through the aperture in the inner 
panel, disconnect the operating rod from the 
lock cylinder (see illustration). 

7 Unbolt and remove the lock cylinder from 
the tailgate (see illustration). 


Refitting 

8 Refitting is a reversal of removal, but check 
the operation of the lock cylinder before 
refitting the trim panel. 


Tailgate lock striker 


Removal 

9 Remove the trim panel from the rear of the 
luggage compartment. 

40 Using a marker pen, mark the position of 
the lock striker as a guide for refitting. 

41 Unscrew the mounting screws, then 
disconnect the wiring and control cable (see 
illustrations). 

Refitting 

12 Refitting is a reversal of removal, but 
check the operation of the tailgate release 
mechanism before refitting the trim. If 
necessary adjust the position of the lock 
striker with reference to Section 19. 


striker 


21.3 Remove the triangular trim. . . 


21 Exterior mirror and glass - 
removal and refitting 


Mirror assembly 


Removal 


1 Disconnect the battery negative lead if an 
electrically-adjustable mirror is being 
removed. 

2 |f a manual remote-control mirror is being 
removed, undo the operating lever securing 
screw, then disconnect the lever. 

3 Carefully prise away the triangular trim from 
the inner door (see illustration). 

4 |f an electrically-adjustable mirror is being 
removed, remove the relevant door inner trim 
panel and peel back the protective plastic 
membrane on the inside of the door until the 
mirror multi-plug can be disconnected. 

5 Unscrew the mounting screws and remove 
the mirror assembly; where an electrically- 
adjustable mirror is being removed, ensure 
that its wiring and multi-plug are not trapped 
as the assembly is withdrawn (see 
illustrations). 


Refitting 
6 Refitting is a reversal of removal. 
Mirror glass 


Removal 

7 Insert a thin screwdriver between the mirror 
glass and the mirror body, and lever out 
the glass to release it from the securing clips 


... then unscrew the mounting 
bolts... 


(see illustration). To preve 

b nt damage 

mirror body, locate the screwdriver eo ba 
pad. If the clips are very tight it may be easier 


to remove the mirror fir. 
st 
glass on the bench, oe pate 


8 Where applicable, disco 
wiring from the rear of the g 
Refitting 

9 Where applicable, reco) 
rear of the mirror glass 
into position to engage th 


nnect the heating 
lass, 


hnect the wires to the 
then push the glass 
© Securing clips, 


HAYNES Bert) refitting, lightly grease 


the securing cli 
, ips on 
of the mirror glass. the rear, 


22 Windscreen, rear window 


glass and rear qui i 
Quarter wi 
glass - general information ow 


Windscreen and rear Wwindo 
1 The windscreen and r nf 
bonded iN position with s| 
addition, the tailgate wird 
rubber Moulding. R 
Is a difficult, messy 


ear window are 
€cial adhesive, In 


OW is retained j 
e 
fenewal of th dina 


and time. 
the sco) 


ror 


assem 


Rear quarter window glas§ 


Removal 

2 The rear quarter window glass 
by four mounting nuts. First rem? 
quarter trim panel then support t 
the outside and unscrew the ™ 
Withdraw the window glass from 
In the body (see illustration). 
Refitting 


3 Refitting is a reversal of removal. 


23 Sunroof components - 
general information 


1 Removal, refitting and adj¥ 
SUNrOof components is best left 
dealer who will have the necess4 


and expertise to carry out the WO! h 


For the experienced home ™? 
Wishes to carry out the work, itis 
remove all side trim pane”. 
Passenger compartment, the" 


stme” 
to 
e 


is 800" 
ve t 


he J} 


the 


0 
Toy! 


ne 


t 
ae 
quiP 


hate e 
headlining complete. The sah a 


nage should be adjusted 0:5 ™ 
Vel of the roof, and the front © 


‘5 mm below the level of the a th 
ond§ 


: he correct operation time 
© Open is approximately 6 $¢° 
€ngine running. 


24 Body exterior fittings “ 
removal and refitting 


Engine ¢ t lo 
ompartmen 

Splash guards 

Removal 


1 Apply the handbrake then J@¢, 
Of the vehicle and support 0" ax 
Jacking and Vehicle Support): al 
ih nscrew the mounting 8°"? 

© Splash guard(s) from the 
Refitting 
3 Refitting is a reversal of remove 


0 
und 
ap t 


Wt G5 
25.1 Front seat front mounting bolts 
removal 


Wheel arch liners 
cal Wheel arch liners are secured by 4 
Plastig on of self-tapping screws a 
Proce, Clips, and the removal/refitting 
0. dure is self-evident. 
5 “ig trim strips and badges 
© Various body trim strips and badges 
'N Position with a special aches 
tag Oval requires the trim/badge 1° 0 
ay fr to soften the adhesive, and Hele is 
damage the surface. Due to the high ris na 
op@;-0@ '0 the vehicle paintwork during 
Shoyjy c it is recommended that this tas 
© entrusted to a Toyota dealer. 


SOF g,: 
BR ‘drip moulding 


m ‘ 
Accagg Ve the rear quarter inner trim 
Unsere © the moulding retain! 
‘ and remove the nuts. 


m panel for 
ng nuts. 


Be ! 

6 ; 

° Fold-down rear seat centre hing? 
and mounting bolts 


Pal 


own rear seat side hit 
Mounting bolt 


% prise the covers from the front seat 
2 runner rear ends 


y the roof drip moulding. 


i al 
7 Carefully prise aw g using a reversal of the 


g Fit the new mouldin 


removal procedure. 


25 Seats - removal and refitting 


rar back as possible, then 
forward ends (see 


forward as possible, 


the covers from the seat runner 


mo’ al 
illustration. 
ieee at runner rear ends from the 
s 


inside the 
seat from inside 
ett nect the wiring for 


ed at its forward 

2 eee models and by 
in 4-door models lift 

base and remove it. 

# the covers then 


of 
Ke d remove the 


g bolts an 
ae ey 

it can be remove’ 
een removed) by 


its base and unhooking it 
i 


ane fold-down type the 


ed, after disengaging 


a 


25.4 Prise the covers from the rear seat 
front mounting bolts 


the upper mounting(s), by undoing the seat 
back-to-hinge — securing bolts (see 
illustrations). 

7 The rear seat side cushions can be 
removed by first removing the seat base, then 
pulling back the carpet and unscrewing the 
lower mounting bolts (see illustration). 


Refitting 
7 Refitting is the reverse of the removal 


procedure, but tighten the mounting bolts to 
the specified torque. 


26 Seat belt components - 
removal and refitting 


Caution: On later models, the retractor 
units on the B pillars are linked to the SRS 
system. Observe the warning given on the 
side of the units, and if necessary have the 
work carried out by a Toyota dealer. 

Note: Note of the positions of any washers 
and spacers on the seat belt anchors, and 
ensure that they are refitted in their original 
positions. 


Removal 


Front 

4 If the belt inner stalk is to be removed, 
remove the relevant front seat then remove 
the plastic trim and unbolt the stalk from the 
seat (see illustrations). 

2 If the outer belt is to be removed, first slide 
the seat as far forward as possible. 


26.1a With the front seat removed, remove 


the plastic trim... 


26.ib ...for access to the inner stalk and 
mounting bolt 


26.5 Front seat belt lower mounting bolt 


3 Remove the trim from the base of the B 
pillar for access to the retractor unit. Unscrew 
the mounting bolts and remove the retractor 
unit (see illustration). 

4 Prise off the plastic cover from the belt 
upper anchor bolt, then unscrew the bolt 
noting the location of the spacers. If 
necessary, the height adjustment slider may 
be unbolted from the B pillar (see 
illustration). 

5 Unscrew the bolt securing the lower 
mounting to the inner sill panel, and withdraw 
the seat belt from inside the vehicle. Note the 
location of the spacers (see illustration). 
Rear F 

6 Remove the rear seat components as 
necessary to reach the rear seat belt 
mountings. 

7 To remove the outer belt, unscrew the 


26.8 Rear seat centre lap belts and 
mounting bolt 


26.3 Front seat belt retractor 
base of the B pillar 


= front 
26.4 Prise the plastic cover from the 


seat belt upper anchor bolt 


Refitting 
9 Refitting is the + 
Procedure, but mak. 


correctly routed an 
bolts to the Specifie 


Nie Of the removal 
Ure that the belts are 


id tighten 
d torque, une Mounting 


27 Interior trim 


: anels - 
information Panels - general 


Note: Take 7 
: extra car 
ae ure When re i 
pale interior trim Panels en cs 
spite 4 ead damageq ies i ee 
Srior trim ai 
cl 4 
ci ae sche ae are secured by 
OVE a panel always ins a 
@ 


check where p 
al 
decide on th [fasteners ar 


Corre 
Remember that if the 
a access to another ¢ . 
ie 7 
: anecesaly to lift One a 
. wide Variety o ‘ 
hidden Clips y 
visible oj i ti 
e Clips Will re ea i 
diffe; 


we 
26.7b Rear seat belt retract” 
mounting bolt 


5 t 
Some plastic clips require their oan 
depressed before withdrawal: We 
free a Panel secured by hidden oreo 
wrap tape around the blade of t 
0 protect the paintwork. 
May be ‘necessary 
components, sibh, Be seats, nan 
fore a given panel can be remover, 
the relevant Section of this Site al 
© A (windscreen) pillar t 
Secured by clips. To aan care 
Out the trim, ris 
Le remove the B pillar trim first ff awe 
and rear scuff plates, thea F jan’ 
Weatherstrips and cree out the tim Pugs 
° remove the C_ pillar a 
compartment trim, first remove 
and side cushions. The trim '° 4 
Clips and screws (see illustration 


to 


27.8a Removing the side br 
luggage compa! 
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27.8b Prise up the protector cover. ++ 


"4 Centre console - removal and 
refitting 
NS 


Removal 


n 
ang nual transmission models, rg 
: mov r knob 
2"Stration) © the gear lever k 

hy ; 
he aomatic transmission models, remove 
ter 75 8ctor lever with reference to Chap 

Ren, 

fom pve the screw and withdraw the cover 


i e 
Husteane top of the handbrake lever (s8 


4 ions), 

located 
sides of 
je until it 


retaining screws 
3 nts tray and on the 
Sle, then withdraw the conso 


emove the trim retaining 
puss se te rear of the luggage 
sor compartment 
nect the cigar lighter 
Withdraw the centre 
the vehicle (see 


ible to discon 
at the front. 
pel inside 
co : 
ijlustrations): 


refitting 


I. 
5 Refitting isa reversal of removal! 


Rn 


i | and glovebox-  & 
Facia panel arr x 
removal and refitting S 


ing: e a passenger alr 
nett: Winer sure that the 
nh ‘commendations given 
OF 12 are followed, to 

i jury. Refer to Chap- 

the steering wheel 


draw the cover from the 
Mandrake lever 


28.1 Removing the gear lever knob 


Facia panel 


Removal 


4 Disconnect the battery negative lead. 

2 Remove the steering wheel as described in 
Chapter 10. 

3 Carefully prise the trim from the A pillars. 

4 Prise out the entry scuff plates from the 
front door apertures, then remove the footwell 
side trim panels (see illustration). 

5 Remove the steering column shrouds. 

6 Remove the instrument panel as described 
in Chapter 12. 

7 Remove the glovebox as described later in 
this Section. 

8 Remove the centre console as described in 
Section 28. 

9 Unscrew the retaining screws and withdraw 
the lower trim panel located beneath the 


ining screws... 


a 


, 29.4 Footwell side trim panel removal 


29.9 Disconnecting the wiring from the 
instrument panel illumination rheostat 


steering column. Detach the bonnet pull lever 
(2 screws) then disconnect the wiring from the 
instrument panel illumination rheostat (see 
illustration). Remove the lower trim panel. 

10 Carefully prise the centre surround from 
the facia noting that the air ducts are located 
behind the centre vents (see illustrations). 

11 Remove the radio/cassette player as 


29.14 Removing the rubber grommet from 
the ignition switch/lock 


tits 
29.10a Use a screwdriver to Prise out the 


centre surround... 


described in Chapter 12, an 

control panel as described in Se 
12 plies the driver’s side of the ‘facia 
remove the air duct i ; 
pes A A leading from the heater 
13 Prise the defroster i 
of the facia (see iiieeacny ee 
14 Remove the rubber 
ignition switch/lock (see il 
15 Prise the side covers f 
facia, then unscrew an 
mounting bolts (see illus: 
16 Unscrew the mount 
the bottom of the instru 
(see illustration), 

17 Unscrew the mou 
the outer lower corner: 
18 Unscrew the cent 
under the heater cont 
19 Unscrew the mou 
the glovebox location 
20 With the hel 
the facia panel 


grommet from the 
lustration), 

fom each end of the 
d remove the side 
trations), 

'Ng nuts located on 
ment panel aperture 


nting bolts located 
S Of the facia, e 
Fe mounting screw fro 
rol Panel location, , 
nting nut located behind 
P of an assistant. w 

» Withd 
rom the bulkhead, and atthe 


29.16 Removing the facia mount 
on the bottom of the instrument panel 
aperture 


Same time identify and disconnect the we 
at Modis the facia panel from insid® 
vehicle 

8. the 
22 With the facia panel removed og 
Passenger air bag module can be un aif 
after removing the air ducting. Store : gible 
bag in a safe place to prevent P° 
Personal injury (see illustration). 
Refitting ut 

hand a 

23 Refitting is a reversal of removal ay 
were Sure that all electrical wiring is 0° g and 
reconnected to the relevant compone™ i, 
ighten the facia mounting screws sec 
Glovebox 


Removal the 
; Ww 
Working under the glovebox unser eb 
front Screws and withdraw the 
: the facia (see illustration). 
Refitting 


2 FE 
5 Refitting is a reversal of removal: 


++ and unscrew the 
Mounting bolts 


29.24 po om 
24 Removing the glovebo i; 
facia panel 
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12°2 Body elecirical systems 


1 General information and 


precautions 

Warning: Before carrying out 
A any work on the electrical 

system, read through the 

precautions given in Safety first! 
at the beginning of this manual, and in 
Chapter 5. Most models are equipped with 
an air bag system. When working on the 
electrical system, refer to the precautions 
given in Section 23, to avoid the possibility 
of personal injury. 

The electrical system is of 12-volt negative 
earth type. Power for the lights and all 
electrical accessories is supplied by a 
lead/acid type battery, which is charged by 
the alternator. 

This Chapter covers repair and service 
procedures for the various electrical 
components not associated with the engine. 
Information on the battery, alternator and 
starter motor can be found in Chapter 5A. 

It should be noted that, prior to working on 

any component in the electrical system, the 
battery negative terminal should first be 
disconnected, to prevent the possibility of 
electrical short-circuits and/or fires. 
Caution: If the radio/cassette player fitted 
to the vehicle is one with an anti-theft 
security code, refer to the information 
given in the Reference Section at the rear 
of this manual before disconnecting the 
battery. 


2 Electrical fault-finding - 
general information 


Note: Refer to the precautions given in Safety 
first! and in Section 7 of this Chapter before 
starting work. The following tests relate to 
testing of the main electrical circuits, and 
should not be used to test delicate electronic 
circuits (such as anti-lock braking systems), 
particularly where an electronic control 
module is used. 


General 


1 A typical electrical circuit consists of an 
electrical component, any switches, relays, 
motors, fuses, fusible links or circuit breakers 
related to that component, and the wiring and 
connectors which link the component to both 
the battery and the bodyshell. To help 
pinpoint a problem in an electrical circuit, 
wiring diagrams are included at the end of this 
manual. 

2 Before attempting to diagnose an electrical 
fault, first study the appropriate wiring 
diagram, to obtain a more complete 
understanding of the componenis included in 
the particular circuit concerned. The possible 
sources of a fault can be narrowed down by 


noting whether other components related to 
the circuit are operating Properly. If several 
components or circuits fail at one time, the 
problem is likely to be related to a shared fuse 
or earth connection. 

3 Electrical problems usually stem from 
simple causes, such as loose or corroded 
connections, a faulty earth connection a 
blown fuse, a melted fusible link, or a faulty 
relay (refer to Section 3 for details of testing 
relays). Visually inspect the condition of all 
fuses, wires and connections in a Problem 
circuit before testing the components. Use 
the wiring diagrams to determine which 
terminal Connections will need to be checked 
in order to pinpoint the trouble-spot. : 
4 The basic tools required for electrical fault- 
finding include a circuit tester or voltmeter ( 

12-volt bulb with a set of test leads can si 
be used for certain tests); a self-powered oe 
light (sometimes known as a Continuity tester); 
an ohmmeter (to measure resistance); a 


and a jumper 
reaker or fuse 
sed to bypass 
components, 
Problem with 
9 diagram to 
nnections. 


n I f INg can be i 
Conjunction with any of t bedi 
the following RuGacasthe i eect ‘ 
6 Apart from Problems dy 
connections, two basi , 


occur in an electrical cit 
short-circuit. 


poor 
C types of fault can 


rcuit - open-circuit, or 


short-circuit fault will 
relevant circuit fuse to blow, 
Finding 
an Open-cj, 
“Circui 
? To check for an Open-ci i: 
lead of a Circuit et 


the negative €ster or volt 
eae battery ¢ 


it, Connect one 
‘ Meter ‘ 
erminal or a k to either 
10 Connect ¢ 

he 
the circuit being me lead to a co 


nn f 
the battery or fuse ed, Preferably eet 


nearest to 


11 Switch on the circuit, bearing in mind the 
some circuits are live only when the ignitio 
switch is moved to a particular position. 

12 If voltage is present (indi 

the tester bulb lighting or a voltmeter Te 

as applicable), this means that the section 
the circuit between the relevant conne? 
and the battery is problem-free. 

13 Continue to check the remain 
Circuit in the same fashion. 

14 When a point is reached at 
voltage is present, the problem M” int 
between that point and the previous tS 

with voltage. Most problems can be t@° 

a broken, corroded or loose connection 


Finding a short-circuit first 
15 To check for a short-circlll | ads 
disconnect the load(s) from the circuit ¢ from 
are the components which draw CUT”, tind 
a circuit, such as bulbs, motors: 
elements, etc). igcull 
16 Remove the relevant fuse from the "0 the 
and connect a circuit tester or voltm? or 
fuse connections, in that 
17 Switch on the circuit, bearing i9 wy iio” 
Some circuits are live only when the 
Switch is moved to a particular position of vy 
18 If voltage is present (indicate or adi 
the tester bulb lighting or a voltmeter bs is ? 
88 applicable), this means that ing Fi 
Short-circuit, se sill 
f no voltage is present, but the ane 
blows with the load(s) connec” 
Indicates an internal fault in the joadl®) 


Finding an earth fault 
20 The 


der of th? 


ich N° 
neele 


¥ of 
ta 
me dy“ 


ret ‘ 
fo" 4 
pattanr onant tounting pale { fo) 2? 
mounti at circuit. Loos % 
electri Ngs can therefore caus” | ¢ 
Giecuk faults, ranging from t© 
Nohie: to a puzzling partial fault. 
ae May shine dimly (e8P 
tg er circuit sharing the same 
fae on motors (eg wipe! |” 
a Cooling fan motor) MY a 
ante Operation of one circuit 
ih Sntly-unrelated effect 0” ps 
et on many vehicles, earth stra} 
an ween certain components 
w 9!Ne/transmission and the 
Baan there is no metal-to™™ 
Ween components, due t° 
pountings, etc, mp? 
9 check whether 2 °° pat 
Properly earthed, disconnect M2 Tg a 
Connect one lead of an ohmme!® er 
thew point, Connect the @ 
ine OF earth connection 
Chea, nce reading should 
ck the connection as follows 


3.3a For access to the engine 
Ment fusebox, release the clips - + 


a €arth connection is thought to 
Ktopomantle the connection, and clea 
are metal both the bodyshell and the 
minal or the component eart 
eon mating surface. Be careful to 
Use a 2ll traces of dirt and corrosion, then 
Clean "e to trim away any paint, so that 
Teagg9Mtal-to-metal joint is made. © 
Secure, tighten the joint fasten 
We gyi fa wire terminal is being refitte? 
ted Washers between the termin2 
Odyshell, to ensure a clean an 
Nnection. When the connection re 
bye event the onset of corrosion in ae 
expe Plving a coat of petroleum jelly A 
inter @ Grease, or by spraying oh : 
®rvals) a proprietary ignition sealel 


ers 


Fy 
relce® fusible links and 


8Ys - general information 


by, 

1 Weg 

a 

to when 
order 


© Components and wiring we 
sunaged by excessive current is 
Sve current flow will be due 
uit, usually a short-circuit. h 
Side ‘Clays are located behin’ 
x in Of the facia, and in a fuse © 
the left-hand side of the eras 
On, t Next to the battery. ON By 
shultioning, a relay box is locate 
Side of the radiator. 
Padlight dip relay and 
©d on the right-hand SI 
rtment by the coolant &X 


relev 


de of! 
pansion 


S ull 
Ki to the facia-mounted fuse>: ‘i e 


Peon access to the ee the 
8 tugpeoe unclip and rem 
ites rations). P 

© can be recognise 
©N wire, 
4 fuse, first ensure th 
'S switched off. 


from HS 


a Ve at the 
Teuit 


sult 


ed in 


¢ radio/ 


adio cassette pla 
ja-moun 


first 
chap! 


fuse ratings 


assette P 


dard currel 
n 


Iways use TUS 
Y are specified on 


fusebox 


nt fuse, use the 
d pull the fuse 
. To remove 
simply 


he fusebox. 
e and 
fuse of the 


cover). Never 


fa higher rating, oF make 


ing wire or Mm 
e, or even fire, 


ayer fu 
dcan 


fusebox Beet 
ia pani 
ing the facia P: 
ri ees illustration). 


g are loca 


etal foil; 
could 


se is located in 


be accessed after 


er. 
H is best 


ted next to the 


ment. The links 


vent of a serious 
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3.6 Using the plastic tweezers provided to 
remove a fuse 


Relays 
42 A relay is an electrically-operated switch, 
which is used for the following reasons: 

a) Arelay can switch a heavy current 
remotely from the circuit in which the 
current is flowing, therefore allowing the 
use of lighter-gauge wiring and switch 
contacts. 

b) A relay can receive more than one control 
input, unlike a mechanical switch. 

c) A relay can have a timer function - for 
example, the intermittent wiper relay. 

43 The various relays are located behind the 
right-hand side of the facia and in the engine 
compartment. Most of the engine-related 
relays are in the engine compartment. 

44 If acircuit or system controlled by a relay 
develops a fault, and the relay is suspect, 
operate the system. If the relay is functioning, 
it should be possible to hear it click as it is 
energised. If this is the case, the fault lies with 
the components or wiring of the system. If the 
relay is not being energised, then either the 
relay is not receiving a main supply or a 
switching voltage, or the relay itself is faulty. 
Testing is by the substitution of a known good 
unit, but be careful - while some relays are 
identical in appearance and in operation, 
others look similar but perform different 
functions. " 

15 To remove a relay, first ensure that the 
relevant circuit is switched off. The relay can 
then simply be pulled out from the socket, 
and pushed back into position. 


4 Switches - removal and 
refitting 


Note: Disconnect the battery negative lead 
before removing any switch, and reconnect 
the lead after refitting the switch. Refer to the 
caution in Section 1 if a security-coded 
radio/cassette player is fitted. 


Ignition switch/steering column 


lock 
4 Refer to Chapter 10. 


12 


4.3a Unscrew the mounting screws... 


Steering column combination 
switches 


Removal 


2 Remove the steering wheel and shrouds as 
described in Chapter 10. 

3 Where the switch is mounted separately on 
the body, disconnect the wiring then unscrew 
the side mounting screws and withdraw the 
switch from the steering column. If necessary, 
disconnect the wiring plugs then unscrew the 
mounting screw and remove the switch base 
from the steering column. On models with a 
driver's air bag, use adhesive tape to hold the 
contact ring assembly in its central position 
(see illustrations). 

4 Where the switch forms part of the wiring, 
disconnect the connectors and remove the 
switch body from the steering column 


Refitting 
5 Refitting is a reversal of removal. 


Facia-mounted switches 
Removal 


6 Carefully prise out the swi 
disconnect the wiring. Where nocais i 
the surround mounted switches. remo’ 
surround first as described i : 4 
illustrations). 


Refitting 
7 Refitting is a reversal of removal. 


Centre console 
r -“m 
switches outed 


Removal 


ry on 
e the 
n Chapter 11 (see 


8 Remove the centre Console ( 


9 Release the securin See Chapter 11), 


entre” then push the 
illustration), ntre console (see 
Refitting 


10 Refitting is a reversal of removal 


4,.3d ... then unscrew the switch base 
mounting screw 


4.6a Prise the headlight 
from the facia. , 


... and disconnect the wiring 


4.3¢ Disconnect the wiring --* 


Courtesy |i j r warning 
switch Y light/door aja 


Removal 


the 
11 Open the door to expose the switch 1" 
door pillar. thdra” 
12 Remove the securing bolt, then wie the 
the switch from the door pillar and re?" ving 
rubber gaiter, Disconnect the eee 
Connector as it becomes accessibl? 
illustration). 


[¢) 
FEMS) Tape the wiring to tne oon 
pillar, or tie a length 0” is if 
to the wiring, to retrieV" or 
it falls back into t 
Pillar. 


Refitting 


13. Refiting is a reversal of removal: 


5 Bulbs (exterior lights) - 
renewal 


Genera) 


0 
1 Whenever a bulb is renewed ” 


followin: : 
9 points: 
a) Mi r 


ake sure the electrical circuit 6 
Switched off. idl peer 
Remember that, if the light NS [U5 ot 
in Use, the bulb may be extreme” id 
ways check the bulb contacts 2 mel? 


ee ean ™ 
older, ensuring that there /S © el 


IN 


4.12 Ren. = id 
ba Removing the courtes¥ night! 
, warning switch 


5.3 == — 
3 Mow 
ving the coolant expansion tank to 
one side 


to. 
liv ie Contact between the bulb and its 
corre Hs) and earth. Clean off any 
4 Wher ‘ON or dirt before fitting anew bulb. 
ensure er bayonet-type bulbs are fitted, 
Baines at the live contact(s) bear firmly 
8) Alwa St the bulb contact. 
S ensure that the new bulb is of the 


it 


right-hand headlight bulb, 
& coolant expansion tank an 
Ne side (see illustration). 
the wiring plug from the rear 
(see illustration). 
arg remove the plastic cover (s2¢ 


of 


Tuber dust cover from the rear of 
- Note that the pull tag 'S 


PPermost (see illustration). 


bh Re A Ses i = 
ibn gpeving the front sidelight 
St from the headlight 


5.4 Disconnect the wiring plug.-- 


Squeeze e retaining SI ing clip ends, and 
he retaining pring 

the all from the rear of the bulb (see 
release 


al illustration). 
pti deers ee GU, use a tissue 
i avoid touching the alaes 
- moisture and grease from t 
=e blackening and rapid failure © 


nt bulb glass ‘ 
jpe i 
I touched, wipe | 
aning methyiated spirit. 
ing that its 
Ib, ensuring t : 
baa i" in the light unit me 
Ae in position with the 
i dust cover and 


it the dust ¢ 
or ot the wiring plug: If 
ret 


olant expansion tank. 


5.5 ... remove the plastic cover... 


42 If removing the right-hand sidelight bulb, 
first unbolt the coolant expansion tank and 
position to one side. 

43 Twist the sidelight bulbholder and remove 
it from the headlight unit (see illustration). 

44 Pull the wedge-type bulb from the 
bulbholder. 

45 Push the new bulb into the bulbholder, 
then insert the bulbholder in the headlight unit 
and twist to secure. 

46 Where necessary, 
expansion tank. 

Front direction indicator 

47 Open the bonnet. 

48 Unscrew the screw securing the front 
direction indicator unit to the headlight, then 
withdraw the unit noting the location of the 
guides. (see illustration). ‘ 

49 Twist the bulbholder and remove it from 
the unit, then twist the bulb to remove it 
from the holder (see illustrations). 


refit the coolant 


5.19a Twist the bulbholder from the front 
? direction indicator unit... 


5.19b ... then depress and twist the bulb 
to remove it 


20 Fit the new bulb using a reversal of the 
removal procedure. 


Front direction indicator side 
repeater 

21 Push the front direction indicator side 
repeater lens forwards, and release the unit 
from the front wing (see illustration). 

22 Twist the bulbholder from the unit, then pull 
out the wedge-type bulb (see illustrations). 

23 Fit the new bulb using a reversal of the 
removal procedure. 


Front driving light/foglight 


24 Where fitted, the front driving light/foglight 
is located in the front bumper. 

25 Unscrew the retaining screw located on 
the inner upper corner of the light unit. 
Withdraw the unit from the location pins on 
the front bumper. 

26 Disconnect the wiring plug and remove 
the light unit from the vehicle. 


fm i 


5,22a Twist the bulbholder from the light 


.. then depress and twist the bulb 
to remove it 


§.39b . 


5.21 Press forward and remove the front 
direction indicator side repeater 


27 Twist and remove the conne 

rear of the light, then disconnect eae 
28 Squeeze the spring ends and Pivot the 
spring away from the bulb. Remove the bulb 
29 Fit the new bulb using a reversal of th 
removal procedure. If necessary, the |i ht 
beam may be adjusted by turning the Sen 
located on the inner lower Corner. y 


Rear direction indi 
stop/tail light clude ane 


30 Open the tailgate or bi 


31 Unecrawirine Oot lid as applicable, 


retaining screws and 
unit from the rear wing. 
‘9S On Saloon models, 


7 int bu 
it from the light unit. Ibholder and remove 


33 Depress and twist 
from the bulbholder, 
34 Fit the new bulb n 
ight bulb has offset 
installation, 


the bulb and remove it 


oting that the stop/tail 
Pins, to ensure correct 


Rear fog and reversing lights 
Saloon models 


35 Open the boot lid then, where applica 
unclip the trim covering for access t0 
relevant light. 

36 Twist and remove the bulbholde" 
depress and twist the bulb to remove lt. 6 
37 Fit the new bulb using a reversal ° 
removal procedure. 

Hatchback and Estate models 


tl 
38 Open the tailgate then remove trim 
relevant outer access cover from thé 
Panel. en 


4 h 
39 Twist and remove the bulbholder (oe? 
depress and twist the bulb to remove ' 
illustrations), 


; the 
40 Fit the new bulb using a reversal of 
removal procedure, 
Rear number plate light 
Saloon models zi 


e, 

ica 
41 Open the boot lid then, where apple jight 
Unclip the trim covering for access tot 


unit, 
p 
42 Twist and remove the bulbholder the” 
Wedge-type bulb. f th? 


then 


ull 


Out the 


43 Fit the gal O 
new i revel 
removal bulb using a 


Procedure. 
Hatchback models 
Feelin the tailgate then remove #? 
Te Cover from the trim panel. 
Wwist and remove the bulbh 


Pull out ¢ 
illustrations)” Wedgestyp? 


inne 


the” 
older (828 


bulbholder . - « 


++ then pull out the 
bulb 


cover... 


Fit the ne 


‘, e 
Oval W bulb using a reversal of th 


Procedure, 

ne Models 
"Screw 
8 Cove 


Ull out 
Unit, 


the retaining screws and remove 
A 


the wedge-type bulb from the 


it t 
"rovain® New bulb using a reversal of the 
Hig Tocedure, 


“m 7 
0 6 5 united stop light 

the tailgate then unscrew the 
Screws and remove the cover from 
Sunted stop light (see illustration” 

ang 4, “emove the bulbholder, uo 

ind twist the bulb to remove it (S? 

Ons), 

br "NeW bulb using a reversal of the 
"Ocedure, 


. Tight 
Ut the roof front console lig 
lens... 


, then 


5,51a +: the body- ++ 


twist the bulbholder from 


Bulbs (interior lights) - 


al W' | 
it (see illustration). 


wist the bu 


Ib to remove it 


of the 


5.51b ...and remove the bulb 


from the light unit (see illustrations). 

6 Remove the festoon-type bulb from the 
light contacts (see illustrations). 

7 Fit the new bulb using a reversal of the 
removal procedure, but make sure the bulb is 
held firmly between the contacts. Bend the 
contacts if necessary. 


Instrument panel lights 

8 Remove the instrument panel, as described 
in Section 8. 

9g Twist the relevant bulbholder anti- 
clockwise to remove it from the rear of the 
instrument panel (see illustration). 

40 Pull the wedge-type bulb from the 
bulbholder (see illustration). 

41 Fit the new bulb using a reversal of the 
removal procedure, with reference to Section 8 
when refitting the instrument panel. 


6.5a Prising the lens from the interior 
light... 


iggage compartment light 


a p . e. 
My dh 4 
A Z at" st 
6.9 Remove the bulbholder from the 
instrument panel... 


Heater control panel 
illumination bulbs 


12 Remove the heater/ventilation control 
panel as described in Chapter 3, however 
leave the control cables connected. 

13 Twist the relevant bulbholder 
clockwise, and withdraw the bulbholder. 
14 Pull the wedge-type bulb from the 
bulbholder (see illustration). 

15 Fit the new bulb using a reversal of the 
removal procedure. 


Switch illumination bulb 


16 Remove the switch as described in 
Section 4. 

17 Twist the bulbholder anti-clockwise to 
remove it from the switch. The bulb is integral 
with the bulbholder (see illustrations). 

18 Fit the new bulb using a reversal of the 
removal procedure. 


anti- 


WR te 
7.4 Disconnect the wiring from the rear of 
the headlight... 


a 


6.17a Removing an illumin i 5 
ation bull 
the rear foglight Switch . Ppa 


7 Exterior light units - 
and refitting mene 


N 


N 
LN 
NY 
Headlight unit 
Removal 
1 Where fitted remove t 
arm. 
2 Remove the fro 
described later in this Secti 

ection 
3 Remove the radi ille 
Geena lator grille as described in 
4 Disconnect the 


he headlight wiper 


nt direction indicator light as 


5 Unscrew the o} 
illustration), 


_.. then unscrew the outer mounting 
bolts... 


~ ed a m 
6.14 Removing the illumination bulb ute 
the heater control panel 


6.17b ... and clock 


of 
withdraw e front 


fe the headlight unit from th 


© vehicle (see illustrations). 

sepa essary the lens can be 

‘eparately by prising off the retaining 

Refitting eit if 

renettting is a reversal of removal pea 
“essary adjust the headligM 

alignment as described in Chaptet 1: 


Fi ; 3 : igh 
oes direction indicator !!9 of th? 
b he procedure is described aS P? 
renewal procedure in Section 5 


: idé 

re, nt direction indicator sid' 

Peater light of the 
ba The procedure is described a8 P? 
renewal procedure in Section 9 
nt driving light/fogligl™ ir 
Ne procedure is described 25 P 
Tenewal procedure in Section >” 


remove 
clip> 


Fro 


Fro, 


igh" 
“2+ and withdraw the neadl? 
from the front of the ver! 
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Refitting 


Rear qi-..- 
stoma. ection indicator and 


T tail light cluster 
bulb be Procedure is described as part of the 
®Newal procedure in Section 5. 


“ar fog and reversing lights 
©Moval 


3 
tim poe the boot lid/tailgate and remove the 
14 , oe. 

15 pSCOMnect the wiring, 
ove the rear number plate light unit 
ibed later, 


fitting : 
8a, Ming is a reversal of removal. 
Ir 
Re "umber plate light holder 
Moval 
Ope 
Pang), ° boot lid/tailgate and remove the 
Orki ; 
ito ite through the access holes es 
cra, ailgate, disconnect the wiring 


29 : 
With Mounting nuts. ; 
Molde, raw the rear number plate light 


fit: 
Py ting 


fitting 
Roop. 28 reversal of removal. 


fi 
Rem ront Console light 
val 


% 


Seq, inedin 
Ation ¢Y° the light bulbs as described | 


y re 
move the instrument P 
Surround 


7.23 Rem 


from the 


ove the roof 


headl 


ining a 
wiring 


mounting 
t from 


the 


front console light 
nd disconnect the 


crews and lower 
headlining (see 


Jight unit from the 
t trim panel, 


then 


8 Refitting is a reversal of removal, but make 
sure that the wiring connectors are fully 
engaged. 


9 Instrument panel 
components - removal and 
refitting 


Caution: The instrument panel 
components are delicate and should be 
treated with care. Do not place gauges 
face down, as the needles may be bent 
and/or damaged resulting in them being 
inaccurate. Work ina clean environment to 
prevent dust and dirt entering the 


instrument panel. 
Removal 


Printed circuit 

4 Remove all bulbholders, then unscrew the 
printed circuit securing screws and release 
any clips; note that, where applicable, the 
printed circuit will have to be freed from its 
instrument terminal pins, and it may be 
necessary to separate the panel as the screws 
holding the printed circuit also secure the 
instruments in the panel. Note the number of 
different types of screw fitted. 


Instruments 

2 Separate the panel sections as necessary, 
taking care not to lose or damage any graphic 
strips. The instruments are secured to the 
panel by screws; note the number of different 
types of screw fitted, and the washers. 


Refitting : 
3 Refitting is the reverse of the removal 
procedure, noting the following points. 

a) Printed circuit - ensure that the printed 
circuit is correctly located on its lugs and 
that the screws are refitted to their 
original locations, with their washers 
(where applicable). : 

b) Instruments - ensure that the graphic 
strips are located correctly and that the 
screws are refitted to their original 
locations, with their washers (where 


applicable). 


8.5 Disconnecting the wiring from the 
instrument panel 


UNted on the engine 
front crosspanel 


hen remove the radiator 
Chapter 11. 

mounting bolt, then 
g and withdraw the horn 
mounting bracket (see 


rsal of removal. 


v 


‘er speed sensor - 
i refitting 


Hh 


ir inlet duct and air cleaner 
and side of the engine 
h reference to Chapter 4A. 
the wiring from the 
seed sensor located on the 
mission. 

1 remove the speed sensor 


\). 
reversal of removal. 


rm - removal and 


Wile 


13.3 Speed sensor on the transmission 


so that the wiper arm returns to the parked 

position. 

2 Stick a piece of tape along the edge of the 

wiper blade, to use as an alignment aid on 
refitting. 

3 Lift up the wiper arm spindle nut cover, then 
unscrew and remove the spindle nut (see 
illustrations). Lift the blade off the glass, and 
pull the wiper arm off its spindle. If necessary, 
the arm can be levered off the spindle using a 
suitable flat-bladed screwdriver. If both 
windscreen wiper arms are removed, note 
their locations, as different arms are fitted to 
the driver’s and passenger’s sides. The 
tailgate wiper arms for Hatchback and Estate 
models are different. 


Refitting 
4 Refitting is a reversal of removal, but ensure 
that the wiper arm and spindle splines are 


clean and dry and align the blades with the 
tape fitted before removal. 


45 Windscreen wiper motor and SS 
linkage - removal and refitting W 


Hh 


Removal 

1 Remove the wiper arms as described in 
Section 14. 

2 Open the bonnet. Make sure the ignition is 
switched off. 

3 Using a screwdriver to release the clips, 
remove the weatherstrip from the front edge 


\e wiper motor, then switch it off of the bulkhead cowl panel (see illustration). 


to-spindle mounting nut 


nscrewing the tailgate wiper arm- 


15.3 Release the weatherstrip and clips from 
the front edge of the bulkhead cowl panel 


15.5 Disconnecting the windscreen wiper 
motor wiring 


4 Unscrew and remove the screws and 
remove the cowl panels (see illustrations). 

5 Disconnect the wiring at the connector (see 
illustration). 

6 Unscrew the mounting screws and 
withdraw the windscreen wiper motor and 
linkage from the bulkhead (see illustrations). 
7 \f necessary disconnect the operating rods 
from the crank arm, then unscrew the 
retaining screws and remove the motor from 
the linkage bracket (see illustration). 


Refitting 


9 Refitting is a reversal of removal, but apply 
a little grease to the crank arm ball before 
reconnecting the linkage and refer to Section 
14 when refitting the wiper arms. 


16.2 Unscrewing the nut securing the 
wiper motor spindle body to the tailgate 


15.6a Unscrew the mountin 


16 Tailgate wiper motor - 
removal and refitting 


Removal 


1 Remove the wiper arm as 
Section 14. 

2 Unscrew the nut securing th 
spindle body to the tailgate (se 
3 Open the tailgate and remov 
panel. 

4 Disconnect the wiring at the 
5 Unscrew the mounting bolts 
earth lead is attached to on 
illustration). 

6 Withdraw the wiper motor fr 
7 \f necessary, remove the s 
from the hole in the tailgate (s 


16.5 Tailgate wiper motc 
bolts (note the ea 


her fluid reservoir 


>f removal. 


»zzle 
and working at the 
fluid hose from the 


g nut, then withdraw 
de of the tailgate. 


| of removal. 

player - Ss 

ting SS 
~ 


sassette player fitted 
2 with an anti-theft 
the information given 
ion at the rear of this 


necting the battery. 
ia. = 


r blade through the slot 


o to remove it 


he facia 


Note: This Section describes the removal and 
refitting of the standard radio/cassette fitted 
as original equipment. The procedure may 
differ for non-standard equipment. 


Removal 
4 Disconnect the battery negative lead. 
2 Depress the button and remove the security 
front from the radio (see illustration). 
3 Insert a feeler blade through the release slot 
on the top edge of the radio, and press in to 
release the retaining peg (see illustrations). 
4 Withdraw the radio/cassette from the facia. 
5 Disconnect the aerial and the wiring plug 
(see illustration). 
6 If necessary, unbolt the radio/cassette 
enclosure from the facia (see illustration). 


Refitting 
7 Refitting is a reversal of removal. 


19 Loudspeakers - removal and 
refitting 


Hilt 


Front door-mounted loudspeakers 


4 The removal and refitting procedures are 
included in the door inner trim panel 
procedures described in Chapter 11. 


Rear door-mounted loudspeakers 


Removal 


2 Remove the door inner trim panel as 


described in Chapter 11. 

3 Unscrew the mounting bolts and withdraw 
the loudspeaker from the door inner panel 
(see illustration). 


18.3b Showing the radio retaining peg on 
the top of the radio 


19.3 Removing the rear door-mounted 
loudspeaker 


be m a 


4 Disconnect the wiring. 
Refitting 
5 Refitting is a reversal of removal. 


20 Radio aerial - removal and 
refitting 


Whi 


Removal 


1 The power aerial is located on the left-hand 
rear wing, and the standard aerial is located at 
the top of the right-hand front A pillar. 


Power aerial rod 


2 To remove the aerial rod and cable from the 
power aerial, first turn the ignition key to the 
LOCK position. Unscrew and remove the nut 
from the top of the aerial unit. Have an 
assistant press the AM button on the radio 
and at the same time turn the ignition key to 
the ACC position - the aerial will extend fully 
and be released from the top of the aerial 
together with its cable. Prevent damage to the 
rear wing paintwork by holding the rod as it is 
ejected from the aerial body. Leave the 
ignition key in the ACC position until the new 
rod is fitted. 

3 To fit the aerial rod and cable to the power 
aerial, insert the cable with the teeth facing 
rearwards, then insert the rod approximately 
290 mm. Turn the ignition key to the LOCK 
position - the rod will retract into the body. 
Refit and tighten the retaining nut. 


Aerial and lead 


4 Toremove the aerial and lead, first remove 
the radio as described in Section 18, and 
disconnect the aerial lead. 

5 Trace the aerial from the radio position to 
the aerial position, and remove the relevant 
interior trim with reference to Chapter 11. To 
reduce the amount of trim removed, tie pieces 
of string to the aerial as it is being withdrawn 
through sections of the trim and leave in place 
to aid refitting. 

6 To remove the power aerial, disconnect the 
wiring then unbolt it and remove from inside 
the vehicle together with the lead. 


7 To remove the standard aerial, unscrew tl 
crosshead screws and withdraw the aer! 
together with the lead from the roof. 


Refitting 


8 Refitting is a reversal of removal. 


21 Anti-theft alarm system - 
general information 


Some models are fitted with the Toyot 
Vehicle Security System (TVSS) which i 
controlled by an ECU located beneath th 
centre console. 

Any suspected faults with the systen 
should be referred to a Toyota dealer. 


22 Heated front seat 
components - general 
information 


Some models are fitted with heated front 
seats. The seats are heated by electrical 
elements built into the seat cushions. For 
access to the heating elements, the seats 
must be dismantled, and this work should be 
entrusted to a Toyota dealer. 


23 Air bag and Supplementary 
Restraint System - general 
information and precautions 


General information 


1 An air bag and seat belt Supplementary 
Restraint System (SRS) is fitted to most 
models to prevent serious chest and head 
injuries during an accident. The driver’s air 
bag is fitted in the steering wheel centre pad, 
and the optional passenger's air bag is fitted 
in the top of the facia panel. Later models are 
fitted with seat belt tensioners, which 
automatically tighten the seat belts in the 
event of an accident. The tensioners form part 
of the seat belt retractors. 
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Diagram 9 : Central locking and electric windows 
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General dimensions and weights 


Note: All figures are approximate, and may vary according to model. Refer to manufacturer’ 


Dimensions 
Overall length: 
Saloon and Hatchback 


rh S.006 dina on dist 4530 mm 
[ESC enn KAY Ric tlio iia.t,4 cio 4545 mm 
Overall Width ... 45 ce esis x an waleoeag aoe eee 1695 mm 
Overall height: 
Saloon and Hatchback .........0) <uhdis. Ween 1410 mm 
ESSTATO se eis oe ese ce secu e fod wollte tne Oa Mees 1425 mm 
WVMGCIDASE aus cee es eee waa ee gee sled epee ee 2580 mm 
Track: Front 
Saloon and Hatchback: 
models without 3S-GE engine .................. 1465 mm 
models with 3S-GE engine .. .....s0%2 sake ene 1470 mm 
ESEATC! ccc: ok eeassite 6 oe scarce ie ma drape en 1465 mm 
Weights 
KKEFOIWEIGNE 2. ee ee ee ce ns by ad a Me 1185 to 1290 k 
Towing weight 


btuss a slice) ol da 1300 kg 


 —— ——————————————————— 


x 0.0394 = Inches (in) 
x 3.281 = Feet (ft) 

x 0.621 = Miles 

x 0.061 = Cubic inches (cu in; in’) 
x 1.76 = Imperial pints (Imp pt) 

x 0.88 = Imperial quarts (Imp qt) 
x 0.833 = Imperial quarts (Imp qt) 
x 1.057 = US quarts (US qt) 

x 0.22 = Imperial gallons (Imp gal) 
x 0.833 = Imperial gallons (Imp gal) 
x 0.264 = US gallons (US gal) 

x 0.085 = Ounces (oz) 

x 2.205 = Pounds (Ib) 

x 3.6 = Ounces-force (o0zf; oz) 

x 0.225 = Pounds-force (Ibf; Ib) 

x 9.81 = Newtons (N) 


x 14.223 = Pounds-force per square inch 
(psi; Ibf/in?; Ib/in*) 

x 14.696 = Pounds-force per square inch 
(psi; Ibf/in?; Ib/in®) 


x 14.5 = Pounds-force per square inch 
(psi; Ibf/in?; Ib/in?) 
x 0.145 = Pounds-force per square inch 


(psi; Ibf/in?; Ib/in’) 


x 98.1 = Kilopascals (kPa) 

x 0.01. = Millibar (mbar) 

x 68.947 = Millibar (mbar) 

x 1.333 = Millibar (mbar) 

x 2.491 = Millibar (mbar) 

x 1.868 = Millimetres of mercury (mmHg) 
x 27.68 = Inches of water (inHzO) 


x 0.868 = Pounds-force inches 
(Ibf in; Ib in) 
x 8.85 = Pounds-force inches 
(Ibf in; Ib in) 
x 12 = Pounds-force inches 
(Ibf in; Ib in) 
x 7.233 = Pounds-force feet (Ibf ft; Ib ft) 
< 0.738 Pounds-force feet (Ibf ft; Ib ft) 


< 9.804 = Newton metres (Nm) 


¢ 0.0013 = Horsepower (hp) 
. 0.621 = Miles per hour (miles/hr; mph) 
- 2.825 = Miles per gallon (mpg) 


yrade; °C) = (°F - 32) x 0.56 
res (I/100km), where mpg x 1/100 km = 282 


Spare parts are available from many 
sources, including maker's appointed 
garages, accessory shops, and motor factors. 
To be sure of obtaining the correct parts, it 
may sometimes be necessary to quote the 
vehicle identification number. If possible, it 
can also be useful to take the old parts along 
for positive identification. Items such as 
starter motors and alternators may be 
available under a service exchange scheme - 
any parts returned should always be clean. 

Our advice regarding spare part sources is 
as follows. 


Officially-appointed garages 


This is the best source of parts which are 
peculiar to your car, and are not otherwise 
generally available (eg badges, interior trim, 
certain body panels, etc). It is also the only 
place at which you should buy parts if the 
vehicle is still under warranty. 


ety i ae eae 
The Vehicle Identification (VIN) plate is 
riveted to the left-hand side of the engine 
compartment bulkhead 


Accessory shops 


These are very good places 
materials and components needex 
maintenance of your car (oil, air 
filters, spark plugs, light bulbs, drivel 
and greases, brake pads, touch-up p 
Parts like this sold by a reputable sh 
the same standard as those used b 
manufacturer. 


Motor factors 


Good factors will stock all tl 
important components which w 
comparatively quickly and can so 
supply individual components neede 
overhaul of a larger assembly. They 
handle work such as cylinder block 
crankshaft regrinding and balancing, 


Tyre and exhaust specialis 


These outlets may be indeper 
members of a local or national che 


Modifications are a_ continui 
unpublicised process in vehicle man 
quite apart from major model change 
parts lists are compiled upon an 
basis, the individual vehicle iden 
numbers being essential to 
identification of the component conce 

When ordering spare parts, always 
much information as possible. Quote 
model, year of manufacture, body an 
numbers, as appropriate. 

The Vehicle Identification Numb 
plate is riveted to the left-hand sid 
engine compartment bulkhead, anc 


The VIN number is also stamped into the bulkhead Thee 


rerea General repair procedures 


Whenever servicing, repair or overhaul work 
is carried out on the car or its components, 
observe the following procedures and 
instructions. This will assist in carrying out the 
operation efficiently and to a professional 
standard of workmanship. 


Joint mating faces and gaskets 


When separating components at their 
mating faces, never insert screwdrivers or 
similar implements into the joint between the 
faces in order to prise them apart. This can 
cause severe damage which results in oil 
leaks, coolant leaks, etc upon reassembly. 
Separation is usually achieved by tapping 
along the joint with a soft-faced hammer in 
order to break the seal. However, note that 
this method may not be suitable where 
dowels are used for component location. 

Where a gasket is used between the mating 
faces of two components, a new one must be 
fitted on reassembly; fit it dry unless otherwise 
stated in the repair procedure. Make sure that 
the mating faces are clean and dry, with all 
traces of old gasket removed. When cleaning a 
joint face, use a tool which is unlikely to score 
or damage the face, and remove any burrs or 
nicks with an oilstone or fine file. 

Make sure that tapped holes are cleaned 
with a pipe cleaner, and keep them free of 
jointing compound, if this is being used, 
unless specifically instructed otherwise. 

Ensure that all orifices, channels or pipes 
are clear, and blow through them, preferably 
using compressed air. 


Oil seals 


Oil seals can be removed by levering them 
out with a wide flat-bladed screwdriver or 
similar implement. Alternatively, a number of 
self-tapping screws may be screwed into the 
seal, and these used as a purchase for pliers or 
some similar device in order to pull the seal free. 

Whenever an oil seal is removed from its 
working location, either individually or as part 
of an assembly, it should be renewed. 

The very fine sealing lip of the seal is easily 
damaged, and will not seal if the surface it 
contacts is not completely clean and free from 
scratches, nicks or grooves. If the original 
sealing surface of the component cannot be 
restored, and the manufacturer has not made 
provision for slight relocation of the seal 
relative to the sealing surface, the component 
should be renewed. 

Protect the lips of the seal from any surface 
which may damage them in the course of 
fitting. Use tape or a conical sleeve where 
possible. Lubricate the seal lips with oil before 
fitting and, on dual-lipped seals, fill the space 
between the lips with grease. 

Unless otherwise stated, oil seals must be 
fitted with their sealing lips toward the 
lubricant to be sealed. 

Use a tubular drift or block of wood of the 
appropriate size to install the seal and, if the 
seal housing is shouldered, drive the seal 
down to the shoulder. If the seal housing is 


unshouldered, the seal should be fitted with 
its face flush with the housing top face (unless 
otherwise instructed). 


Screw threads and fastenings 


Seized nuts, bolts and screws are quite a 
common occurrence where corrosion has set 
in, and the use of penetrating oil or releasing 
fluid will often overcome this problem if the 
offending item is soaked for a while before 
attempting to release it. The use of an impact 
driver may also provide a means of releasing 
such stubborn fastening devices, when used 
in conjunction with the appropriate 
screwdriver bit or socket. If none of these 
methods works, it may be necessary to resort 
to the careful application of heat, or the use of 
a hacksaw or nut splitter device. 

Studs are usually removed by locking two 
nuts together on the threaded part, and then 
using a spanner on the lower nut to 
the stud. Studs or bolts which have Broken ait 
below the surface of the component in which 
they are mounted can sometimes be removed 
using a stud extractor. Always ensure that a 
blind tapped hole is completely free from oil 
grease, water or other fluid before installin ; 
the bolt or stud. Failure to do this could one 
the housing to crack due to the hydraulic 
action of the bolt or stud as it is screwed in 

When tightening a castellated nut to accey t 
a split pin, tighten the nut to the SpaoHied 
torque, where applicable, and then tighte 
further to the next split pin hole, Never slack ; 
the nut to align the split pin hole, unless st - 
in the repair procedure. ; gras 

When checking or retightenin 
to a specified torque setting A ia aa 
or bolt by a quarter of a turn and th : 
retighten to the specified setting How ah 
this should not be attempted where nics 
tightening has been used. eae 

For some screw fasteni 
cylinder head bolts or nuts, ee 
settings are no longer specified for t 
stages of tightening, “ang 
called up instead. Typical 
wrench setting will 
bolts/nuts in the correc 
by one or more stages 
specified angles. 


notably 
wrench 
i he latter 
le-tightening” being 
Y, a fairly low torque 
be applied to the 
14 sequence, followed 
of tightening through 


Locknuts, locktabs and washers 


Any fastening which will rot 
component or housing duri 
should always have a washer 
the relevant component or hoi 

Spring or split washers 
renewed when they are ea ee, be 
component such as a big-end @ critical 
retaining bolt or nut. Locktabs one 
folded over to retain a nut or ae ate 
always be renewed. bolt should 

Self-locking nuts can F 
critical areas, providing fete paet 
when the locking portion Passes Fy a 
or stud thread. However, jt Pau: dela 
that self-locking stiffnuts teng ti ee 

their 


ate against a 
Ng tightenin 

between it ae 
using, 


effectiveness after long periods of us and 


should then be renewed as a matter of OUrS®: 

Split pins must always be replaced W! 
New ones of the correct size for the hole. 

When thread-locking compound is foun 
on the threads of a fastener which is to be?” 
used, it should be cleaned off with 4 wire 
brush and solvent, and fresh compoun 
applied on reassembly. 


Special tools 


Some repair procedures in thi 
entail the use of special tools such as 
two or three-legged pullers, sprin 
Pressors, etc. Wherever possible, oe 
readily-available alternatives to the mare 
facturer’s special tools are described, a" en 
shown in use. In some instances, where 
alternative is possible, it has been NeCe* 
to resort to the use of a manufacturer's stat 
and this has been done for reasons © E ai 
as well as the efficient completion of the red 
Operation. Unless you are highly-skille al 
pes ia thorough understanding 
Procedures described, never attem 
bypass the use of any special tool W en 
Procedure described specifies its use 
only is there a very great risk of a 
injury, but expensive damage © 
caused to the components involved: 


Environmental considerations 


ii disposing of used engine all on 
Z 'C, antifreeze, etc, give due conside 
ra Cetrimental environmental effects: © 
downs pour any of the abov? 
oF th lg into the general sewag? 
ao the ground to soak away. for 
ellie refuse tips provide a facility on 
'Sposal, as do some garages: r 
Ay facilities are available, consult eee 
Nati ental Health Departmen 
Wer} Rivers Authority, for further { 
lation vy, the universal tightening-UP 
tally-h ®garding the emission of env Ei 
most ful substances from motor V 
st Vehicles have tamperproof jevice 
Syeter, oe adjustment points ° 
to Prevent Fra cosiate primarily a 
the fuel, Unqualified persons from © 
consent mixture, with the chat 
such pe increase in toxic em: 
Overha Was are found during $° 
renewed! they should, wherever PO”; 
OF refitted in accordance? “, 


Manufact 
‘Urer’s i: 
legislation, requirements 


iS manual 
a pres: 


suitable 


irom’ 


The 
Should 


dig, 


(or trolley) jack, and always 
t the jack with axle stands 
under the vehicle jacking points 
ation). 


“=__~Front 


Ss 
“assette anti-theft syste™ is 
©st models consists ° 


Uilt-in_ security code it i 
Power source to the U" 


Jacking and vehicle Support Freres 


ic jack or axle stands, 
k head or axle stand 
evant jacking points 
5 for use with the 
‘ferent from those for a 
di When jacking up the 
with a hydraulic jack, 
d under the longitudinal 
gine compartment. 


‘ I 
nen using a hydrau 
Wi ion the jac 


the jack heal 
beneath the en! 


When jacking up the rear of the vehicle, 
position the jack head under the rear axle 
beam beneath the inner ends of the rear 
suspension lower arms. Do not jack the 
vehicle under the sump. 

Never work under, around, or near a raised 
vehicle, unless it is adequately supported on 
stands. 


ution 


A number of different types of 
radio/cassette player may be fitted, with 
different methods of entering the security 
code. If the incorrect code is entered a 
number of times, the unit will lock. 


reres TOOIS and working facilities 


Introduction 


A selection of good tools is a fundamental 
requirement for anyone contemplating the 
maintenance and repair of a motor vehicle. 
For the owner who does not possess any, 
their purchase will prove a considerable 
expense, offsetting some of the savings made 
by doing-it-yourself. However, provided that 
the tools purchased meet the relevant national 
safety standards and are of good quality, they 
will last for many years and prove an 
extremely worthwhile investment. 

To help the average owner to decide which 
tools are needed to carry out the various tasks 
detailed in this manual, we have compiled 
three lists of tools under the following 
headings: Maintenance and minor repair, 
Repair and overhaul, and Special. Newcomers 
to practical mechanics should start off with 
the Maintenance and minor repair tool kit, and 
confine themselves to the simpler jobs around 
the vehicle. Then, as confidence and 
experience grow, more difficult tasks can be 
undertaken, with extra tools being purchased 
as, and when, they are needed. In this way, a 
Maintenance and minor repair tool kit can be 
built up into a Repair and overhaul tool kit over 
a considerable period of time, without any 
major cash outlays. The experienced do-it- 
yourselfer will have a tool kit good enough for 
most repair and overhaul procedures, and will 
add tools from the Special category when it is 
felt that the expense is justified by the amount 
of use to which these tools will be put. 


Maintenance 
and minor repair tool kit 


The tools given in this list should be 
considered as a minimum requirement if 
routine maintenance, servicing and minor 
repair operations are to be undertaken. We 
recommend the purchase of combination 
spanners (ring one end, open-ended the 
other); although more expensive than open- 
ended ones, they do give the advantages of 
both types of spanner. 

1) Combination spanners: 

Metric - 8 to 19 mm inclusive 
Adjustable spanner - 35 mm jaw (approx.) 
Spark plug spanner (with rubber insert) - 
petrol models 

CO Spark plug gap adjustment tool - petrol 
models 

CI Set of feeler gauges 

C Brake bleed nipple spanner 
Screwdrivers: 

Flat blade - 100 mm long x 6 mm dia 
Cross blade - 100 mm long x 6 mm dia 
(1 Combination pliers 

() Hacksaw (junior) 

Tyre pump 

Tyre pressure gauge 

_] Oil can 

0 Oil filter removal tool 

C Fine emery cloth 

( Wire brush (small) 

0 Funnel (medium size) 


Spline bit set 


Piston ring compressor 


Repair and overhaul tool kit 


These tools are virtually essenti 
anyone undertaking any major repairs to a 
motor vehicle, and are additional to thos? 
given in the Maintenance and minor repair list. 
Included in this list is a comprehensive set 
Sockets. Although these are expensive the 
will be found invaluable as they are © 
versatile - particularly if various drives @ 
included in the set. We recommend the half: 
inch square-drive type, as this can be US® 
with most proprietary torque wrenches: 4, 

The tools in this list will sometimes nee? le 
be supplemented by tools from the Special Mi 
Cl Sockets (or box spanners) to cover range! 
previous list (including Torx sockets) 
Reversible ratchet drive (for use with 
sockets) 


Extension Piece, 250 mm (for use with 

sockets) 

A Ubverset joint (for use with sockets) 

orque wrench (for use with sockets) 

QO Self-locking grips 

im a! Pein hammer 

+] Soft-faced mallet (plastic/aluminium 
rubber) (plastic/alu' 

Screwdrivers: 

Fiat blade - long & sturdy, short (chub 
rs narrow (electrician’s) types rt 
ross blade ~ Long & sturdy, and ond 
(chubby) types 

Pliers: 

eond-nosed 

a Cutters (electrician’s) 
clip (internal and external) 


‘old chise! - 
Scriber 25mm 


Scraper 
Centre-punch 

Pin punch 
Hacksaw 

Brake hose clamp 


Brak 
f e/clutch bleeding kit 


BS “Sction of twist drills 


ee] rule/strai 
Me traight-edge 
O Sete. keys (inc. splined/Torx tyP®) 


®ction of fi 
Wire brush files 
Ou. le stands 
°Ck (Strong trolley or hydraulic YP 


L 
'Sht with extension lead 


al for 


py) 


@) 


t 
Clutch plate alignment $7 


aon in this list are those which are not 
Neeq oulatly, are expensive to buy, oF which 
° be used in accordance with their 
ures! instructions. Unless relatively 
Mechanical jobs are undertaken 

ly, it will not be economic to UY 


©m a local garage or t 
tis Worth noting that many of the 
"ange of en UPerstores now carry a large 
The ope ccial tools for hire at modest rater 
ANd ingy, CWiNG list contains only those too 
"Uments freely available to the publics 
m se special tools produced by ie 
Ork vuufacturer specifically for its Seek 
3 these 9U will find occasional referen® 3 
Sxt of 4,"aNUfacturers’ special tools In th 
'S Manual. Generally, an alternative 
Pf doing the job without the vent” 
time ers’ special tool is given. HoweV™ * 
S there is no alternative 
ny Ste this is the case and the re 
ent be bought or borrowed, YO" 
ve.  USt the work to a dealer. 
Pring compressor 
srinding tool 
an Compressor ; i 
ler removal/installation t00) 
o,/0int Ore hone 
yo! Spri S€parator 
iM thre '9 Compressors (where PI 
Page <°"!8gged hub and bearing 
lero C'eWdriver 


et ; ; 
Bug and/or vernier calipers 


to using 
jevant 
wi 


plicable) 
puller 


0: . 
OPI timing light 
Sle meter/tachometer 
i onettrical multi-meter 
Oy hong Mpression gauge 
teh A /@ted vacuum pump an 


ate ali 
ignment set tool 
°° Steady spring cup removal 


‘ ion sé 
els removal/installation 


d gaug? 


Sty, A | 
“boscopic timing light 


Tools and working facilities rere 


Buying tools 
ble moto! 
Reputal ten offer eXC 
ces, so it pays 
don’t have 
n the shelf, 


r accessory shops and 
ellent quality tools 
to shop around. 
to buy the most 
but it is always 


ney 
are of ‘pargains 
oot sales. 


| safety standart 
anager fe) 


reason 
he tool 


Working facilities 

Not to be forgotten when discussing tools 
is the workshop itself. If anything more than 
routine maintenance is to be carried out, a 
suitable working area becomes essential. 

It is appreciated that many an owner- 
mechanic is forced by circumstances to 
remove an engine or similar item without the 
benefit of a garage or workshop. Having done 
this, any repairs should always be done under 
the cover of a roof. 

Wherever possible, any dismantling should 
be done on a clean, flat workbench or table at 
a suitable working height. 

Any workbench needs a vice; one with a jaw 
opening of 100 mm is suitable for most jobs. 
As mentioned previously, some clean dry 
storage space is also required for tools, as well 
as for any lubricants, cleaning fluids, touch-up 
paints etc, which become necessary. 

Another item which may be required, and 
which has a much more general usage, is an 
ic drill with a chuck capacity of at least 8 
his, together with a good range of twist 
virtually essential for fitting 


electri 
mm. T 
drills, is 
accessories. 
Last, but not least, always keep a supply of 


old newspapers and clean, lint-free rags 
available, and try to keep any working area as 
clean as possible. 


Dial test indicator (“dial gauge”) 


Stud extractor set 


reres MOT test checks 


This is a guide to getting your vehicle through the MOT test. 
Obviously it will not be possible to examine the vehicle to the same 
standard as the professional MOT tester. However, working through 
the following checks will enable you to identify any problem areas 


before submitting the vehicle for the test. 


Where a testable component is in borderline condition, the tester 
has discretion in deciding whether to pass or fail it. The basis of such 
discretion is whether the tester would be happy for a close relative or 
friend to use the vehicle with the component in that condition. If the 
vehicle presented is clean and evidently well cared for, the tester may 
be more inclined to pass a borderline component than if the vehicle is 


scruffy and apparently neglected. 


It has only been possible to summarise the test requirements here, 
based on the regulations in force at the time of printing. Test standards 
are becoming increasingly stringent, although there are some 
exemptions for older vehicles. For full details obtain a copy of the Haynes 
publication Pass the MOT! (available from stockists of Haynes manuals). 

An assistant will be needed to help carry out some of these checks, 


The checks have been sub-divided into four categories, as follows: 


1 Checks carried out 
FROM THE DRIVER’S 
SEAT 


Checks carried out 
FROM THE DRIVER’S SEAT 


Handbrake 

(J Test the operation of the handbrake. 
Excessive travel (too many clicks) indicates 
incorrect brake or cable adjustment. 

[) Check that the handbrake cannot be 
released by tapping the lever sideways. Check 
the security of the lever mountings. 


Footbrake 


(J Depress the brake pedal and check that it 
does not creep down to the floor, indicating a 
master cylinder fault. Release the pedal, wait 
a few seconds, then depress it again. If the 
pedal travels nearly to the floor before firm 
resistance is felt, brake adjustment or repair is 
necessary. If the pedal feels spongy, there is 
air in the hydraulic system which must be 


removed by bleeding. 


2 Checks carried out 
WITH THE VEHICLE 
ON THE GROUND 


Steering whee and column 


_] Examine the Steering whee} for fri 


lo 
Oo 


actures or 


b, spokes or rim. 


heel from Sidi 


wn, ® to side 


2 ightly a 
( Check that the decir to rj 


on the column, and that the 


esi ght. 
if eel 'S Not loose 
eis no abnormal 


3 Checks carried out 
WITH THE VEHICLE 
Rae AND THE 

HEELS FREE 
TURN i 


él Checks carried out 0" 
YOUR VEHICLE’? 44 
EXHAUST EMISS! 
SYSTEM 


Movement of 
Wear jn the 
Couplings, 


nating 
indio? of 


the steering wheel, 
column support be 


Windscreen and mirrors 


ae Windscreen must be free of Of 
‘ er oP cant damage within 
of view. (Small stone 
sen table,) Rear view mirrors 
ure, intact, and capable of being, 


Pj 


MOT test checks reres 


Electrical equipment 


ch on the ignition and check the 


(J Chee 

examining 

or perished blades. 
of the stop-lights. 


Seat belts and seats 


alge The following checks are applicable to 
at belts, front and rear. 
tnegamine the webbing of all the pis 
hayina9 fear belts if fitted) for cuts, Serre 
each po" deterioration. Fasten and Una 
Chegy elt to check the buckles. ! opel the 
Securin, ~. “etracting mechanism. Chee iple 
from, WY Of all seat belt mountings access 
Q T Nside the vehicle. 
Securgy front seats themselves 
lock in) attached and the bac 
© upright position. “ 
09 d. ignitio 
rs unaal” n the ign 
direction In 


i idelights and 
ation of the Ss! 
li a The lenses and eat 
er cen re 
tion and alig 
me us he eadlight reflectors must not 
y the 


rests must lenses must be 


B d 
ang is front doors must be able to be pak 
sed from outside and inside, and" 


lat 
chs ing lig ect 
Scurely when closed. ne eg must N Rat 
cause |S 


g, th * r foglight(s), 
2 3 ight © ster ation of he re instrument 
ae carried out | Oy THE x tne arming light ° 
THE VEHICLE 
GRoy 
ND 
Ve 
hig, 
Qn Cle identification dition, 
Seo. g ber Plates must be in good combos 
fottegy legible, with letters and MA he 
Wieg I Spaced - spacing at (A snes 
that at (B), gs 


er, brake pipes 
¢ mountings, 


Plate and/or homo 
8Gible, 


cracks or deterioration of the rubber. Turn the 
steering from lock to lock, and ensure that the 
hoses do not contact the wheel, tyre, or any 
part of the steering or suspension mechanism. 
With the brake pedal firmly depressed, check 
the hoses for bulges or leaks under pressure. 


Steering and suspension 


(C2 Have your assistant turn the steering wheel 
from side to side slightly, up to the point where 
the steering gear just begins to transmit this 
movement to the roadwheels. Check for 
excessive free play between the steering 
wheel and the steering gear, indicating wear or 
insecurity of the steering column joints, the 
column-to-steering gear coupling, or the 
steering gear itself. Y 

C1 Have your assistant turn the steering wheel 
more vigorously in each direction, so that the 
roadwheels just begin to turn. As this is done, 
examine all the steering joints, linkages, 
fittings and attachments. Renew any 
component that shows signs of wear or 
damage. On vehicles with power steering, 
check the security and condition of the 
steering pump, drivebelt and hoses. | 

(0 Check that the vehicle is standing level, 
and at approximately the correct ride height. 


Shock absorbers 

( Depress each corner of the vehicle in turn, 
then release it. The vehicle should rise and 
then settle in its normal position. If the vehicle 
continues to rise and fall, the shock absorber 
is defective. A shock absorber which has 
seized will also cause the vehicle to fail. 


The same genera! checks apply to vehicles 
fitted with other suspension types, such as 
torsion bars, hydraulic displacer units, etc. 
Ensure that all mountings and attachments are 
secure, that there are no signs of excessive 
wear, corrosion or damage, and (on hydraulic 
types) that there are no fluid leaks or damaged 
pipes. 
(1 Inspect the shock absorbers for signs of 
serious fluid leakage. Check for wear of the 
mounting bushes or attachments, or damage 
to the body of the unit. 


Driveshafts 
(fwd vehicles only) 


sion and 


ind side, grasp 
< and 9 o’clock 
usly. Check for 
vheel bearings, 
29ension mount- 


2 12 o’clock and 
zat the previous 
and check for 
the front wheel 


(0 Rotate each front wheel in turn and inspect 
the constant velocity joint gaiters for splits or 
damage. Also check that each driveshaft is 
straight and undamaged. 


; suspected at a 
5 can be confirmed 
ror similar tool and 
nounting and the 
This will confirm 
the pivot bush, its 
unting itself (the bolt 
longated). 


| aes 


Braking system 
If possible without dismantling, check 


brake pad wear and disc condition. Ensure 
that the friction lining material has not worn 
excessively, (A) and that the discs are not 
fractured, pitted, scored or badly worn (B). 


ve checks at the other 
t both rear wheels. 


ck absorbers 


xension struts (when 
fluid leakage, corrosion, 
asing. Also check the 
1g points. 

fitted, check that the 
their seats, and that the 
|, cracked or broken. 

2 fitted, check that all 
at the axle is securely 


[JExamine all the rigid brake pipes 
underneath the vehicle, and the flexible 
hose(s) at the rear. Look for corrosion, chafing 
or insecurity of the pipes, and for signs of 
bulging under pressure, chafing, splits or 
deterioration of the flexible hoses. 

(1 Look for signs of fluid leaks at the brake 
calipers or on the brake backplates. Repair or 
renew leaking components. 

(J Slowly spin each wheel, while your 
ing, and that there is no assistant depresses and releases the 
spring eye mountings, footbrake. Ensure that each brake is operating 
= and does not bind when the pedal is released. 


Examine the handbrake mechanism, 
checking for frayed or broken cables, 
excessive corrosion, or wear or insecurity of 
the linkage. Check that the mechanism works 
on each relevant wheel, and releases fully, 
without binding. 

CJ It is not possible to test brake efficiency 
without special equipment, but a road test can 
be carried out later to check that the vehicle 
pulls up in a straight line. 


Fuel and exhaust systems 


Inspect the fuel tank (including the filler 
cap), fuel pipes, hoses and unions. All 
components must be secure and free from 
leaks. 

Examine the exhaust system over its entire 


length, checking for any damaged, broken or 
missing mountings, security of the retaining 
clamps and rust or corrosion. 


Wheels and tyres 


Examine the sidewalls and tread area of 
each tyre in turn. Check for cuts, tears, lumps, 
bulges, separation of the tread, and exposure 
of the ply or cord due to wear or damage. 
Check that the tyre bead is correctly seated 
on the wheel rim, that the valve is sound and 


properly seated, and that the wheel 
distorted or damaged. 


Check that the tyres are of the corre 
for the vehicle, that they are of the sam 
and type on each axle, and that the pre: 
are correct. 

Check the tyre tread depth. The 
minimum at the time of writing is 1.6 mn 
at least three-quarters of the tread \ 
Abnormal tread wear may indicate inc 
front wheel alignment. 


Body corrosion 


Check the condition of the entire ve 
structure for signs of corrosion in load-be 
areas. (These include chassis box sect 
side sills, cross-members, pillars, an 
suspension, steering, braking system 
seat belt mountings and anchorages.) 
corrosion which has seriously reduced 
thickness of a load-bearing area is like 
cause the vehicle to fail. In this « 
professional repairs are likely to be neede 
Damage or corrosion which causes s' 
or otherwise dangerous edges to be expc 
will also cause the vehicle to fail. 


4 Checks carried out on 
YOUR VEHICLE’S EXHAUST 
EMISSION SYSTEM 


Petrol models 


Have the engine at normal operat 
temperature, and make sure that it is in g 
tune (ignition system in good order, air fi 
element clean, etc). 

Before any measurements are carried « 
raise the engine speed to around 2500 rf 
and hold it at this speed for 20 seconds, All 


Fault finding rere1s 


io may not have described it — will get you moving again, but remember that 


ii - se ye ise, wh Ferner Wan 
Engine Automatic transmission ere Pages which follow provide an easy- somneeneigs ___ the reason for the fouling (ifit wasn’t simply an 
Engine fails to rotate when attempting to start Fluid leakage D ‘fence guide to the more common very a overlook the obvious. For example, if incorrect grade of plug) will have to be 

. Pon tart, is there fuel in the ostablished and corrected. 


Engine rotates, but will not start Transmission will not d ‘ft (ki full blems whi h during the i ! 

Ine ge lownshift i rator fully Operati (ch may occur icle won't S . i : F 
Engine difficult to start when cold depressed accor) with accel thevation of the vehicle. These problems and tent take anyone else's word a ike Don't take anything for granted. Particularly, 
Engine difficult to start when hot ; General gear selection problems he " Possible causes are grouped under bela ain rust the enter don’t forget that a new component may itself 
oad motor noisy or excessively-rough in engagement Engine will not start in any gear, or starts in gears other than syste 9S denoting various components oF ial F fen be defective (especially if it’s been rattling 
ngine starts, but stops immediately Park or Neutral ato, aus Such as Engine, Cooling system, around in the boot for months), and don’t 


Engine idl i Foci ' < i a A 
Stats IS eee 4 Transmission slips, shifts roughly, is noisy, or has no drive In With we Chapter and/or Section which deals ear. ot the symptom. eave components out of a fault diagnosis 
gi isfi idle speet A forward or reverse gears i Whar. © Problem is also shown in brackets: the disease, NO fully-charged Fete neunentnia mare anewion 
Engine misfires throughout the driving speed range i ®Ver the f : c principles e ing a flat battery with a fully hit sequence just beca ‘ y J 
-) Engine hesitates on acceleration Driveshafts ®Pply, ése At ae basic p substituting you off the hard Elance recently-fitted. When you do finally diagnose a 
, OF oorer: ’ ollows: | ed to, oh ; , 
Bate “ae O Clicking or knocking noise on turns (at slow speed on full-lock) bei Sify the fault. This is simply a matter of / on 4 is dase, Similarly, difficult fault, you'll probably realise that all the 
Sains rent + Vibration when accelerating or decelerating are pute that you know what the symptoms ; x plugs foranew set evidence was there from the start, 


Oil pressure warning light illuminated with engine running Braking system 
Engine runs-on after switching off C] Vehicle pulls to one side 

Ul f = a aa under brakin 
Engine noises noes (grinding or high-pitched atiseh when brakes applied 
‘ooling system pres brake pedal travel 
Overheating E © Pedal feels spongy when depressed 
Glarcsciing suede piel effort required to stop vehicle King | 
eal cole ieee Brapeseinain ae rake pedal or steering wheel when bral Engine do fie 
n ome coolant leakage Rear wheels lockin u ‘Ne;, til E Loose or 
Corrosion 9 under normal braking , Sine fails to rotate when attemp’ ‘| ; (Chapters 1 and Oey a body or inlet manifold (Chapter 4A). 


uspensit H de 9 m leak ai 
Fuel and exhaust systems on and steering systems Seay terminal connections loose OF ow } reel injection system fault (Chapter 44). 
Excessive fuel consumption 8 : Oo 


Vehicle pull i fi isc! ing citout id T 
hicle pulls to one side Br y di harged or faulty (Chapter i the sta! idles er! atically 
Fuel leakage and/or fuel odour Excessive 


Wh ia ‘ 4 
a ae ee Cha " loose or disconnected wiring!" Engine " logged (Chapter 1). 
Excessive noise or fumes from exhaust system braking Pitching and/or rolling around corners, or during Der ter 5A) cael Peatia body, inlet manifold or associated 
al 
Jutch 


Pedal travels to floor - no pressure or very little resistance 
Clutch fails to disengage (unable to select gears) 

Clutch slips (engine speed increases, with no increase in vehicle 
speed) 

Judder as clutch is engaged 

Noise when depressing or releasing clutch pedal 


Manual transmission 


Noisy in neutral with engine running 
Noisy in one particular gear 
Difficulty engaging gears 

Jumps out of gear 

Vibration 

Lubricant leaks 
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import °re starting work. This is particularly 
ant if you are investigating a fault for 
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rts, but stops immediately 
connections in the ignition circuit 


lectrical c 
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A . Air filter 
Sctive i itch ( mle 
Wanderin ¥ Defe.y. © Starter solenoid or SW' f CO Vacuu ‘ 

9 OF general instability Stanctve starter motor (chapter 5A). eal hoses (Chapter 10) ectly-gapped spark plugs (Chapter 1). 


Excessively-sti ‘i A : incorr ; 

ERseaveaeey wenn 1) drone” Pinion or flywheel/driveplate "nd Ay. ity oF Inet aer compressions (Chapter 2A). 
Play in steerin en 2 d 2B). 

Lack of power assistance Engine Chapter 2A or 5A). nected (chap nor sta ra nee one ter 2A) 

‘Tyre wear excessive i Automara'th strap broken or a oedNeutta posit? (epap. : 


inhi ati iach in Parl 

4 ] hip Uc transmission not in Pa 

lectrical system Rhy. Sr switch faulty (Chapter 7B). 
n y (Chap 
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eel JE Warning light ¢2; e or col" ai r 4A). 
ghts inoperative SINE falls to come on iS maged (CNet noses (Chapter em fault (Chapter 4A). 
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ane 'noperative, or unsatisfact Seta S a sete or disconnected with® oe He teria hoses 
'Ndscreen/tailgate Winere poy in Operation ) Mor, -'S 1 and 5B). Jugs ished crankc 
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Electric windows j { @ ey: 0 
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The vehicle owner who does his or her own 
maintenance according to the recommended 
service schedules should not have to use this 
section of the manual very often. Modern — small and easily carried in th 
component reliability is such that, provided With any fault-finding ie 
those items subject to wear or deterioration decide where to : 
are inspected or renewed at the specified Sometimes this js oO 
intervals, sudden failure is comparatively rare. i ; 48, but on other 
Faults do not usually just happen as a result of 
sudden failure, but develop over a period of 
time. Major mechanical failures in particular 
are usually preceded by characteristic 
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ad if the fault recurs, and uitimate “f 
Rides more time and money. 10 
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investigntion © tun, Always eile Genet 
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Fuel and exhaust systems re ait or umes rom xa! eet 


; SI h 
(Leaking exhaust oY damaged silencers or pipe (Chapters 1 


Engine (continued) Excega, : 

essive fuel consumption A Leaking, corroded o| 
Engine stalls Engine runs-on after switching off 5 Air filter element dirty or clogged (Chapter 1). or 4A). ntings causing body or suspension contact 
C) Vacuum leak at the throttle body, inlet manifold or associated (Excessive carbon build-up in engine (Chapter 2A or 2B) aniiection system fault (Chapter pee fault (chapters 4 gd Be. 
hoses (Chapter 4A). High engine Operating temperature han oe or 2B). at ‘On timing incorrect or ignition sy$ (Chap 
Fuel filter choked (Chapter 1). C) Faulty fuel injection system fault (Chapt one ). i 5B), 
Fuel pump faulty, or delivery pressure low (Chapter 4A). Engi - pter 4A). 
Fuel tank vent blocked, or fuel pipes restricted (Chapter 4A). ngine noises 
Fuel injection system fault (Chapter 4A). Pre-ignition 


Engine lacks power under load 


i Ignition timing i ianiti : 
Fuel filter choked (Chapter 1). g incorrect/ignition system fei @naniers tiene 5B) 
Fuel pump faulty, or delivery pressure low (Chapter 4A). _| Incorrect grade of spark plug (Chapter 1) (Chap 
Uneven or low cylinder compressions (Chapter 2A). (ue of fuel (Chapter 1), 
Worn, faulty or incorrectly-gapped spark plugs (Chapter 1). cuum leak at throttle body, inlet mani satel hoses 
Vacuum leak at the throttle body, inlet manifold or associated ae 4A). anifold or associate 
Mosse tenapter 46) = Excessive carbon build-up in engine ' d increases, with no 
Fuel injection system fault (Chapter 4A). Fuel injection system fault (Chapter 7 aa 2A or 2B). a ase (engine speed 

ee iia iene oa Whistling or wheezing noises ; clu in vehicle SP n (Chapter 6). 
(1) Clutch slipping - manual transmission models (Chapter 6). : excessively wor pe Ne 
minal I 

oe Basak diaphragm spring (Chapter 6). 


[ 


Yf€s under-inflated (Chapter 1). 


Ue 
(pinki i Q leakage and/or fuel odour chapters 1 and 4A). 
Pinking) or knocking during acceleration oF maged fuel tank, pipes or connections 


0000 


a} eo 


-| Leaking inlet manifold Or throttle bo 


Engine backfires -| Leaking exhaust manifold gasket o 


ei . Fl Cl 
1 Vacuum leak at the throttle body, inlet manifold or associated es ee 4A). 
hoses (Chapter 4A). = Ig vacuum hose (C| 


( Fuel injection system fault (Chapter 4A). 
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&q, 

dd 4A). al 

Y gasket (Chapter 4 joint "esigtgravels to floor - no pres 
e 


r downpipe-to-manifol 
ulic syste™ 


; : hapters 44, 4B Ydraulic flui ir in the hydra ‘ ith oil or grease (Chapter 6). 
Blowing cylinder head gasket (Chapter a 9). checks) id level low/al cco 6) ul ataminated with oil or g 


O ee» \ ‘ ter 6). 
i Tapping or rattling noi "Oke m te ( Inn excessively worn (Chap ing (Chapter 6). 
Oil pressure warning light illuminated with engine — Worcs 9 Noises Brg a Clutch release bearing oF all ressure lal rs, rings rscsure plate or ciaphragm ad ie Be ) 
running ai ieatecis: aa i camshaft (Chapter 2A) lute diaphragm spring in clute ple to B gine or transmission mounting 
oe L alve clearances (Ch ‘ fa, " na Ss 
(Chapter 1) rN ails to disengage (u' ulic SYS em B + transmission input shaft s| 


Low oil level, or incorrect oil grade (see Weekly Checks). pa Ancillary com 

; = ponent fault (w; " 

Faulty oil pressure sensor (Chapter 2A). (Chapters 3, 5A, etc). (water Pump, alternator, etc) Ghercule fluid level low/air in the hy ra 
Clutch 


Worn engine bearings and/or oil pump (Chapter 2A or 2B). Knockin h # 

Excessively high engine operating temperature (Chapter 3). a 9 or thumping noise Ch qi . ter 6): 

Oil re relief valve defective (Chapter 2A) ] Worn big-end i ‘| disc Sticking on splines (Chap ure P! depre 

PplesSUrenaye! VaNve l ie : * under 9-end bearings (regular heavy k 7 haps less | rate disc sticking to flywheel of press 6): d Noi ase bearing (Chapter 6). 8 

Oil pick-up strainer clogged (Chapter 2A). oe ler load) (Chapter 2 ). Y Knocking, perhap: gitlty preseu ic he (e) Ye cil (chapter ectlY ass (eee pedal bushes Lads ). 

f rm main bearings (rumbi; in Uta re plate ass' incor" fa mbly (Chapter ©). 
under load) (Chapter ag and knocking, perhaps worsen? Chamtslease mechanism worn °F g we sure plate ee ae broken (Chapter 6) 

. fen slap (most Noticeable when 6) iS hioning springs (Chapter 6). 
Cha ‘ary component fault (water Fe nantenee 
(Chapters 3, 5A, etc), Pump, alternator, etc) 


plines worn 


ssing OF releasing clutch pedal 


Cooling system 


External c , 
7 7 oolant 
Auxiliary drivebelt broken - or incorrectly adjusted on 4A-FE and O Deteriorated or ¢ leakage 
J lamaged hose, 
'S Or 


7A-FE engines only (Chapter 1). 4 i 
gir y (Chap ) Radiator core or heater m, hose clips (Chapter 1). 


Insufficient coolant in system (see Weekly Checks). C1 Radiator at ; 

‘ . UJ Pressure cq, €aking (Chapter 3). In P i 
Thermostat faulty (Chapter 3). nae | Water pump interna P faulty (C| pte pter 3) Ing Neutral with engin 
Radiator core blocked, or grille restricted (Chapter 3). O Boiling due t Seal leakin tay Ut g aft : ise ap 
Electric cooling fan or thermostatic switch faulty (Chapter 3). Ol Core plug ieekine (cr (Cha i N gy 8agq bearings worn (ni od) ( 

apter 2B) : ise aP! 
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, Sst 
Radiator pressure cap faulty (Chapter 3). Fi i atte i pat not when act 
Ignition timing incorrect, or ignition system fault (Chapters 1 and 5B). Internal coolant leaka No; Presseq ‘ase bearing Seni releas wt 
Inaccurate temperature gauge sender unit (Chapter 3). oO Leaking cylinder ies ge ig, » Possibly less W ’ Leaking 


] i s} 7A ; 
ices Ir cea ng SUSAR 1) Cl Cracked cylinder head ®t (Chapter 2A). or ” One particular gen ( 5 Leaking 


ad or cylin n, 3 raking | 
Samaged or chipped ge" 


&r block (Chapter 2A or 2B). Sigg, the above information 


Overcoolin Corrosj aaa 
7 professional mechanic. 


Thermostat faulty (Chapter 3). _) Infrequent draining and flushin . is engaging gears 


Inaccurate temperature gauge sender unit (Chapter 3). | Incorrect coolant im 


ixture of jing (Chapter 1). pter 4} § WH lay ult (Chapter 6). 


PPropriate coolant type (OMA oh oF low (Chapter 1). soable 
€amaged gear linkage p): 
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% thoy Ynchroniser units (Chal ie rem 
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bg /"° Corrective action ere 
Pful in isolating the © 
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Automatic transmission 


Note: Due to the complexity of the automatic transmission, it is difficult 
for the home mechanic to properly diagnose and service this unit. For 
problems other than the following, the vehicle should be taken to a 
dealer service department or automatic transmission specialist. 


Fluid leakage 


() Automatic transmission fluid is usually deep red in colour. Fluid 
leaks should not be confused with engine oil, which can easily be 
blown onto the transmission by air flow. 

(J To determine the source of a leak, first remove all built-up dirt and 
grime from the transmission housing and surrounding areas, using 
a degreasing agent or by steam-cleaning. Drive the vehicle at low 
speed, so that air flow will not blow the leak far from its source. 
Raise and support the vehicle, and determine where the leak is 
coming from. The following are common areas of leakage. 

a) Oil pan (Chapter 7B). 
b) Dipstick tube (Chapter 7B). 
c) Transmission-to-fluid cooler fluid pipes/unions (Chapter 7B). 


Transmission will not downshift (kickdown) with 
accelerator pedal fully depressed 

(] Low transmission fluid level (see Weekly Checks). 

(] Incorrect selector cable adjustment (Chapter 7B). 

(] Incorrect kickdown cable adjustment (Chapter 7B). 


Driveshafts 


Clicking or knocking noise on turns (at slow speed 

on full-lock) 

[| Lack of constant velocity joint lubricant, possibly due to damaged 
gaiter (Chapter 8). 

{) Worn outer constant velocity joint (Chapter 8). 


Braking system 


Note: Before assuming that a brake problem exists, make sure that the 


tyres are in good condition and correctly inflated, that the front wheel 
alignment is correct, and that the vehicle is not loaded with weight in an 
unequal manner. 


Vehicle pulls to one side under braking 


{| Worn, defective, damaged or contaminated front or rear brake 
pads/shoes on one side (Chapters 1 and 9). 
Seized or partially-seized front or rear brake caliper/wheel cylinder 
piston (Chapter 9). 
A mixture of brake pad/shoe lining materials fitted between sides 
(Chapter 9). 
Brake caliper mounting bolts loose (Chapter 9). 
Worn or damaged steering or suspension components (Chapters 1 
and 10). 


Noise (grinding or high-pitched squeal) when 
brakes applied 
(] Brake shoe friction lining material worn down to pad wear 
indicator (Chapter 9). 
Brake pad or shoe friction lining material worn down to metal 
backing (Chapters 1 and 9). 
Excessive corrosion of brake disc/drum - may be apparent after 
the vehicle has been standing for some time (Chapter 9). 


General gear selection problems 


The most likely cause of gear selection problems is a faulty or 
poorly-adjusted gear selector mechanism. The following are 
common problems associated with a faulty selector mechanism. 
a) Engine starting in gears other than Park or Neutral. 
b) Indicator on gear selector lever Pointing to a gear other than the 
one actually being used. 
¢) Vehicle moves when in Park or Neutral. 
d) Poor gear shift quality, or erratic gear changes. 
Refer any problems to a Toyota dealer, or an automatic 
transmission specialist. : 


Engine will not start in an in gears 
other than Park or Neutral Eset oretanenine 


Q Incorrect starter inhibitor switch adj 
adjustment (Chapter 7B). 
Incorrect selector cable adjustment (Chapter 7B). 


ransmission slips, shifts j i kee 
miss roughly, is noisy, © 
no drive in forward or reverse gears 


(| There are many probable causes for the above problems, put the 
home mechanic should be Concerned with only one possibility : 
luid level. Before taking the vehicle to a dealer or transmission 
Specialist, check the fluid level and condition of the fluid as 
described in Chapter 1. Correct the fluid level as necessary: © 


change the fluid if needed If ae 
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Braking system (continued) 
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o Incorrectly-adjusted handbrake mechanism (Chapter 9). 
Oo Faulty master cylinder (Chapter 9). f 
king under normal braking 
inings contaminated (Chapters 1 and 9). 
ure regulator (Chapter 9). 


Rear wheels lo 
Rear brake shoe li 
F) Faulty brake press 


‘nq column universal jo! 
IIjoint 
track rod end bal 
pinion steering gear (Chapter 10). 
uspension joints, bushes or components 


istance 
j ili i (Chapter 1). 
adjusted auxiliary drivebelt ( 
es ng fui level (see Weekly Checks). 
fluid hoses (Chapters 1 and 10). 
a hhapter 10). 
ing pump (Chap 
ver Seomion steering gear (Chapter 10). 


cessive 
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n both edges) (Chapter 1). 
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ted (wear (wear on one edge only) 


tor angles 


pension joints, bushes or componente 


pter 1). S| 
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d (see Weekly Checks). 
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ed chapters 4 and 10). 


Chapter 10). 
> tyre run-out (Chapter 10) 
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Electrical system 


a a 


Note: For problems associated with the starting system, refer to the 
faults listed under Engine earlier. 


Battery will not hold a charge for more than a few 
days 

Battery defective internally (Chapter 5A). 

Battery electrolyte level low - where applicable (Chapter 5A). 
Battery terminal connections loose or corroded (see Weekly 
Checks). 

Auxiliary drivebelt worn - or incorrectly adjusted (Chapter 1). 
Alternator not charging at correct output (Chapter 5A). 

Alternator or voltage regulator faulty (Chapter 5A). 

Short-circuit causing continual battery drain (Chapters 5A and 12). 


Ignition/no-charge warning light remains 
illuminated with engine running 

© Auxiliary drivebelt broken, worn, or incorrectly adjusted 
(Chapter 1). 

Alternator brushes worn, sticking, or dirty (Chapter 5A), 
Alternator brush springs weak or broken (Chapter 5A), 
Internal fault in alternator or voltage regulator (Chapter 5A). 
Broken, disconnected, or loose wiring in charging circuit 
(Chapter 5A). 


Ignition/no-charge warning light fails to come on 


Warning light bulb blown (Chapter 12). 

Broken, disconnected, or loose wiring in warning light circuit 
(Chapter 12). 

Alternator faulty (Chapter 5A). 


ights inoperative 

Bulb blown (Chapier 12). 

Corrosion of bulb or bulbholder contacts (Chapter 12). 
Blown fuse (Chapter 12). 

Faulty relay (Chapter 12). 

Broken, loose, or disconnected wiring (Chapter 12), 
Faulty switch (Chapter 12). 


Instrument readings inaccurate or erratic 


Instrument readings increase with engine speed 

() Faulty voltage regulator (Chapter 12). 

Fuel or temperature gauges give no reading 

() Faulty gauge sender unit (Chapters 3 and 4A). 

(1 Wiring open-circuit (Chapter 12). 

(] Faulty gauge (Chapter 12). 

Fuel or temperature gauges give continuous may; 
reading exmun 
(| Faulty gauge sender unit (Chapters 3 and 4A), 
(J Wiring short-circuit (Chapter 12). 

(-] Faulty gauge (Chapter 12). 


Horn inoperative, or unsatisfactory in Operation 


Horn operaies all the time 

[Horn contacts permanently bridged or horn push stuck 
(Chapter 12). 

Horn fails to operate 


Blown fuse (Chapter 12). 

Wiring or wiring connections loose, broken or disconnecteg 
(Chapter 12). 

(1 Faulty horn (Chapter 12). 


down 


1 
J 


[ 


Horn emits intermittent or unsatisfactory sound 


g Wiring connections loose (Chapter 12). 
u Horn mountings loose (Chapter 12), 
LC] Faulty horn (Chapter 12). 


Windscreen/tail. i i R 
_ gate wipers ve, or 
unsatisfactory in opened inoperative, 


Wipers fail to Operate, or operate very slowly 


C] Wiper blades stuck to i incl 
screen, o i binding 

coe a r linkage seized or 

0 ae fuse (Chapter 12). 

Wiring or wiring connections | i nected 
(Chapter 12), joose, broken or discon 

Faulty relay (Chapter 12), 

Faulty wiper motor (Chapter 12), 


iper blades swee rea of 
over na 
e glass P too large or too small a 


Lele Incorrectly positioned on spindles (Chapter 12). 

7 Wi wear of wiper linkage (Chapter 12). 2). 

a i ae linkage mountings inoee or a (chapter Le 
Per blades fail to clean the glass effectively 


oO wi 
C ee ae rubbers worn or perished (see Weekly ches 

Cape ia springs broken, or arm pivots seized 
sufficient windscreen all 

i washer additi uately 12 
road film (see Weekly Checks) er 
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: a more washer jets inoperative 
Fen washer jet (Chapter 1). 
emected, kinked or restricted fluid hose (Chapter - 
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‘asher Pump fails “wemeae 
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Waste er pump (Chapter 12). 
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1 (Anti-lock brake system) A system, 


inci lly electronically controlled, that senses 
Teli Pient wheel lockup during braking and 
SVes hydraulic pressure at wheels that are 


aout to ski 
it b Skid. 


;.,.0X (passenger side). ’ 

Ve n, the bags inflate, preventin 
fone 27d front passenger from being thrown 
Air "4 into the steering wheel or windscreen 
Container A metal or plastic housings 
dusting a filter element, which removes 
eMging dirt from the air being drawn into 

ir §j . 
bean” element The actual filter in an 
Dleatey ~¥Stem, usually manufactured Cr 
iMteryaigr 2P er and requiring renewal at reg 


Allen Air filter 


AScage®_A hexagonal wrench which fits into 
Nligat Sed hexagonal hole. ded 
stay oF clip A long-nosed spring lore 
EM DopaP With meshing teeth. Used t° ™ 
otha! Slectrical connections. 
iWStemy "A component in the @ 
nh converts mechanical © 

Grivebelt into electrical eM ing 
battery and to operate the 5° ical 
nition system and &l 
S. 
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Alternator (exploded view) 
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of ™p) A unit of measureme™ : 
Regt erectric current. One ee 
Ane'S thet Current produced bY 
Dre Stg Ugh f e ohm: 

i “Obig 9h a resistance of on 
Ay Sealer A substance 
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A substance (usually cd to 4 
cot with water, and 22°" eezind 
°oling system, to preven’ ig 
opant in winter. antifrer on 
ate Micals to inhibit COO. that 
"SN of rust and other dP 


woul 


passage 


Anti: 


Glossary of technical terms rereis 


ator and coolant 


Jog the radi 
jatendh tone g efficiency. 


lin 

and reduce coo 1 
ize compound A coating that 
ies k of seizing on fasteners that 
high temperatures, such as 


bolts and nuts. 


-seize compound 
it ith great 
Tous mineral wi t 
ly used in the 
i materials. 
i d the dust 
th hazard ani 
ee nae should never be 
Ir 
ta ha wheel revolves, OF 
wheel. Also, 4 solid 
e two wheels at one 
axle which also 
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Bearing The curved surface on a shaft or ina 
bore, or the part assembled into either, that 
permits relative motion between them with 
minimum wear and friction. 

Big-end bearing The bearing in the end of 
the connecting rod that’s attached to the 
crankshaft. 

Bleed nipple A valve on a brake wheel 
cylinder, caliper or other hydraulic component 
that is opened to purge the hydraulic system 
of air. Also called a bleed screw. 


Brake bleeding 


Brake bleeding Procedure for removing air 
from lines of a hydraulic brake system. 

Brake disc The component of a disc brake 
that rotates with the wheels. 

Brake drum The component of a drum brake 
that rotates with the wheels. 

Brake linings The friction material which 
contacts the brake disc or drum to retard the 
vehicle's speed. The linings are bonded or 
riveted to the brake pads or shoes. 4 

Brake pads The replaceable friction pads 
that pinch the brake disc when the brakes are 
applied. Brake pads consist of a friction 
material bonded or riveted to a rigid backing 
Cae shoe The crescent-shaped carrier to 
which the brake linings are mounted and 
which forces the lining against the rotating 
drum during braking. : 

Braking systems For more | 
braking systems, consult 


ake Manual. 


romotive Bri 
aaaker bar A long socket wrench handle 


iding greater leverage. i 
Eaieed The insulated partition between 
the engine and the passenger compartment. 


information on 
the Haynes 


er The non-rotating part ofa disc-brake 
at straddles the disc and carries 
e pads. The caliper also contains the 
tall iE aporents that cause the pads to 
pinch the disc when the brakes are applied. A 
liper is also a measuring tool that can be set 

fa measure inside or outside dimensions ofan 


object. 


Calip 
assembly th 


ike device 


in Crocodile clip See Alligator clip 


verts_ certain 
s into less 


DP 
@) 


sO 
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Diagnostic code Code numbers obtained by 
accessing the diagnostic mode of an engine 
management computer. This code can be 
used to determine the area in the system 


we) where a malfunction may be located. 
Disc brake A brake design incorporating a 
rotating disc onto which brake pads are 
squeezed, The resulting friction converts the 
energy of a moving vehicle into heat. 

Double-overhead cam (DOHC) An engine 
—Z that uses two overhead camshafts, usually 

one for the intake valves and one for the 

exhaust valves. 

Drivebelt(s) The belt(s) used to drive 
ro) Lapis accessories such as the alternator, water 
Tea ats pump, power steering pump, air conditioning 

compressor, etc. 
fits ints ‘C. off the crankshaft pulley. 
cal piece 
between 
ston and 
_ journal, 
found in 
cle, for 

in the 
8, and Accessory drivebelts 
clei Driveshaft Any shaft used to transmit 
mater Commonly used when referring to the 
ae axleshafts on a front wheel drive vehicle. 
at top 
en the 
ipe of 
ations 
mitted 
Driveshaft 
se Drum brake A type of brake using a drum- 
bee shaped metal cylinder attached to the inner 
ae surface of the wheel. When the brake pedal is 
pressed, curved brake shoes with friction 
ae linings press against the inside of the drum to 
9g slow or stop the vehicle, 
ir, or 
‘ase, 
sting 


Drum brake assembly 


Glossar 


E Feeler blade A thin strip or blade 
steel, ground to an exact thickne 


EGR valve A valve used to introduce exhaust check or measure clearances bet 


gases into the intake air stream. 


EGR valve 


Electronic control unit (ECU) A computer 

which controls (for instance) ignition and fuel 

injection systems, or an anti-lock braking 

system. For more information refer to the 

Haynes Automotive Electrical and Electronic 

Systems Manual. 

Electronic Fuel Injection (EFI) A computer 

controlled fuel system that distributes fuel 

through an injector located in each intake port 

of the engine. 

Emergency brake A braking system, 

independent of the main hydraulic system, 

that can be used to slow or stop the vehicle if 

the primary brakes fail, or to hold the vehicle 
stationary even though the brake pedal isn't 
depressed. It usually consists of a hand lever 
that actuates either front or rear brakes 
mechanically through a series of cables and 
linkages. Also known as a handbrake or 
Parking brake. 

Endfloat The amount of lengthwise 
Movement between two parts. As applied to a 
Crankshaft, the distance that the crankshaft 
can move forward and back in the cylinder 
block. 

Engine management system (EMS) A 
Computer controlled system which manages 
the fuel injection and the ignition systems in 
an integrated fashion. 

Exhaust manifold A part with several 
Passages through which exhaust gases leave 
the engine combustion chambers and enter 
the exhaust pipe. 


Exhaust manifold 


F 


Fan clutch A viscous (fluid) drive coupling 
device which permits variable engine fan 
speeds in relation to engine speeds. 


Feeler blade 


Firing order The order in whic 
cylinders fire, or deliver their p 
beginning with the number one. 
Flywheel A heavy spinning w 
energy is absorbed and stored 
momentum. On cars, the flywhe 
to the crankshaft to smoo 
impulses, 
Free play The amount of tray 
action takes place. The “loc 
linkage, or an assembly of parts 
initial application of force 
movement. For example, the 
brake pedal moves before the 
master cylinder are actuated. 
Fuse An electrical device wt 
circuit against accidental overlc 
fuse contains a soft piece of 
calibrated to melt at a predete 
flow (expressed as amps) < 
circuit. 
Fusible link A circuit pro 
consisting of a conductor | 
heat-resistant insulation. The 
smaller than the wire it protec 
the weakest link in the circuit. 
fuse, a failed fusible link mus 
cut from the wire for replacerr 


G 


Gap The distance the spar 
jumping from the centre elect 


Adjusting spark p. 
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Jump start Starting the engine of a vehicle 
with a discharged or weak battery by 
attaching jump leads from the weak battery to 
a charged or helper battery. 


L 


Load Sensing Proportioning Valve (LSPV) A 
brake hydraulic system control valve that 
works like a proportioning valve, but also 
takes into consideration the amount of weight 
carried by the rear axle. 

Locknut A nut used to lock an adjustment 
nut, or other threaded component, in place. 
For example, a locknut is employed to keep 
the adjusting nut on the rocker arm in 
position. 

Lockwasher A form of washer designed to 
prevent an attaching nut from working loose. 


M 


MacPherson strut A type of front 
suspension system devised by Earle 
MacPherson at Ford of England. In its original 
form, a simple lateral link with the anti-roll bar 
creates the lower control arm. A long strut - an 
integral coil spring and shock absorber - is 
mounted between the body and the steering 
knuckle. Many modern so-called MacPherson 
strut systems use a conventional lower A-arm 
and don't rely on the anti-roll bar for location. 
Multimeter An electrical test instrument with 
the capability to measure voltage, current and 
resistance. 


N 


NOx Oxides of Nitrogen. A common toxic 
pollutant emitted by petrol and diesel engines 
at higher temperatures. 


O 


Ohm The unit of electrical resistance. One 
volt applied to a resistance of one ohm will 
produce a current of one amp. 

Ohmmeter An instrument for measuring 
electrical resistance. 

O-ring A type of sealing ring made of a 
special rubber-like material; in use, the O-ring 
is compressed into a groove to provide the 
sealing action. 


Overhead cam (ohc) engine An engine with 
the camshaft(s) located on top of the cylinder 
head(s). 

Overhead valve (ohv) engine An engine with 
the valves located in the cylinder head, but 
with the camshaft located in the engine block. 
Oxygen sensor A device installed in the 
engine exhaust manifold, which senses the 
oxygen content in the exhaust and converts 
this information into an electric current. Also 
called a Lambda sensor. 


P 


Phillips screw A type of screw head having a 
cross instead of a slot for a Corresponding 
type of screwdriver. 

Plastigage A thin strip of plastic thread 
available in different sizes, used for measuring 
clearances. For example, a strip of Plastigage 
is laid across a bearing journal. The Parts are 
assembled and dismantled; the width of the 
crushed strip indicates the clearance between 
journal and bearing. 


> 

Plastigage 
Propeller shaft The long hollow i 
universal joints at both a fine ese 
power from the transmission to the differential 
on front-engined rear wheel drive vehicles. 
Proportioning valve A hydraulic control 
valve which limits the amount of pressure to 


the rear brakes during panic 
whet cheat p stops to prevent 


R 


egies steerin 
with a pinion gear on th i 

shaft that mates with a beowtnet Sener 
wheel Opened up and laid flat). When the 
steering wheel is turned, the pinion t i 
moving the rack to the left or right Thig 
movement is transmitted through the fee 


rods to the steering arms a 
; tt th 
Radiator A liquid-to-air wheels, 


9 A steering system 


cooling system. 

Refrigerant An 

transfer agent Wan geeeaee = pa 

R-12 has been the principle rariderant ter 

many years; recently, however, manuf int for 

have begun using R-134a, a nosuers 

Substance that is considered less fared te 
o) 


the ozone in the upper atmosphere. 

Rocker arm A lever arm that rocks on a shaft 
or pivots on a stud. In an overhead valve 
engine, the rocker arm converts the upward 
movement of the pushrod into a downwar" 
movement to open a valve. * 
Rotor In a distributor, the rotating device 
inside the cap that connects the centre 
electrode and the outer terminals as it turns: 
distributing the high voltage from the coil 
secondary winding to the proper spark plug: 
Also, that part of an alternator which rotates 
inside the stator. Also, the rotating assem>!Y 
of a turbocharger, including the compressor 
wheel, shaft and turbine wheel. t 
Runout The amount of wobble (in-and-OU 
movement) of a gear or wheel as it's rotate™ 
The amount a shaft rotates “out-of-true.” 
out-of-round condition of a rotating part. 


) 


Sealant A liquid or paste used to P 
petri at a joint. Sometimes us? 
njunction with a gasket. i 
Sealed beam lamipe An alder headlight design 
which integrates the reflector, ens 7 4 
filaments into a hermetically-sealed one ane 

unit. When a filament burns out or the !¢ 
cracks, the entire unit is simply replaced: ide 
Serpentine drivebelt A single, 10nd: ‘ome 
accessory drivebelt that's used 0” ares 
newer vehicles to drive all the acces ts. 
Instead of a series of smaller, shorte! 4 bY 
Serpentine drivebelts are usually tension® 
an automatic tensioner. 


revent 
in 


Serpentine drivebelt ; 
ius 
Shim Thin spacer, commonly used te ae 
the clearance or relative positions “at of 
two parts. For example, shims insert "yalve 
sncet bucket tappets control 4 bY 
Clearances. Clearance is adjust? 
Pl the thickness of the shim- ote 
j mmer A i uller 
Into or hooks bee onecnent suc! on the 
naft or bearing; a heavy sliding and’ raft 2 
es bottoms against the end of the 
2 ck the Component free. coe ON 
Procket A tooth or projection 
cae Of a wheel, shaped to enged re 
hoe Or drivebelt. Commonly use 
tart Cet wheal itself. bee 
er inhibitor switch On vehicl® 


a ; 
ecste transmission, a switch that 
or Parke Starting if the vehicle is not in Neutral 


it 
"ut See MacPherson strut. 


T 


Tap 
Res 7 : i 
tansmits A cylindrical component which 


ste Motion from the cam to the valve 
"9cker Sither directly or via a pushrod and 
Thermocr: Also called a cam follower. 
ie Se A heat-controlled valve 
Sling 88 the flow of coolant between ¢ 
" block and the radiator, SO maintaining 
engine operating temperature. - 
“ie is also usd in sone air cleaners in 
© temperature is regulated. 
Mb} faring The bearing in th 
Y that is moved in to the release 
ch pedal action to disengage 
Ng 100 referred to as a release bearing. 
elt A toothed belt which drives ie 
Serious engine damage may "°° 
"ing S in service. 


Cay Chai j i 
Too shat, in A chain whic 


that 
the 


e clutch 
levers 


h drives the 


to The amount the front wheels 2° 
hy Sether at the front than at the rea" 

in ig | Ative vehicles, a slight 

1 Sually specified to keep 

ng whning parallel on the 18 

er forces that tend to sPrea 


mount © 
the front 

by 
d the 


heels are 


The amount the front w 
front. 


Sther at the rear than at the 
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heel drive vehicles, a slight amount of 


front W Hea 
out is usually specified. ’ 
ee eee full information on choosing ae 
hi : tools, refer to the Haynes Automot! 
usin! A 
cond colour applied to 
ish that wire from 


that pressurises the intake air. 


9 increase the power output 
e displacement, but can 
i 0 reduce exhaust 


W's “Umwelt” Diesel 


joi double-pivoted 
u-joint A d 
oranermittiNg power i 
ft through an angle. Me, 
wo y-shaped yokes ani 
of bet called the spider. 


which the flow of 
¢ material in bulk 


obstructs one or more ports or passageways. 
A valve is also the movable part of such a 
device. 

Valve clearance The clearance between the 
valve tip (the end of the valve stem) and the 
rocker arm or tappet. The valve clearance is 
measured when the valve is closed. 

Vernier caliper A precision measuring 
instrument that measures inside and outside 
dimensions. Not: quite as accurate as a 
micrometer, but more convenient. 

Viscosity The thickness of a liquid or its 
resistance to flow. 

Volt A unit for expressing electrical “pressure” 
in acircuit. One volt that will produce a current 
of one ampere through a resistance of one 


ohm. 


Ww 


Welding Various processes used to join metal 
items by heating the areas to be joined to a 
molten state and fusing them together. For 
more information refer to the Haynes 
Automotive Welding Manual. ; 

Wiring diagram A drawing portraying the 
components and wires ina vehicle’s electrical 
system, using standardised symbols. For 
more information refer to the Haynes 
Automotive Electrical and Electronic Systems 


Manual. 
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Accelerator cable - 4Ae3 

Accelerator pedal - 4A°4 

Acknowledgements - 0°4 

Aerial - 12°14 

Air bags - 0°5, 12°14 

Air conditioning - 1°11, 325, 3°8, 4Ae12 

Air filter - 1°13, 1°18, 4Ae3 

Air gap - 5Be3 

Air temperature sensor - 4Ae12 

Alarm system - 1°16, 12°14, REFeS 

Alternator - 1°11, 5Ae4, 5Ae5 

Anti-lock braking system (ABS) - 9°18 
Anti-roil bar - 10°10, 10°15 

Anti-theft alarm system - 12°14, REFe5 
Antifreeze - 0°11, 0e17, 192, 1910, 1°18, 1°19 
Asbestos - 0°5 

ATF - 0°17, 192, 1°10, 1°18, 7Be2 

Automatic transmission - 2A°24, 2Be5, 7Be1 et seq 
Automatic transmission fault finding - REFe16 
Automatic transmission fluid - 0°17, 1¢2, 1°10, 1°18, 7Be2 
Auxiliary drivebelt(s) - 1°10 

Axle carrier - 10°12 


Backfire - REFe14 

Badges - 11°15 

Balljoints - 10°10 

Battery - 0°5, 0°15, 1°15, 5Ae2, SAe3 

Battery fault - REFe18 

Big-end bearings - 2Be14, 2Be17 

Ble brakes - 9°2 

Bleeding clutch - 65 

Bleeding power steering - 10°20 

Body electrical systems - 1°16, 12°1 et seq, REFe9 

Body electrical system fault finding - 12°3, REFe18 

Bodywork and fittings - 1°16, 11°1 et seq, REFe11 

Bonnet - 1°16, 11°5, 11°6 

Boot lid - 11°11, 11°12 

Brake fluid - 0°12, 0e17, 1°18 

Brake light - 9°18, 12°7, 12¢8, 12°10 

Braking system - 1°13, 1°14, 1°16, 9°1 et seq, 
REFe8, REFe9, REFe10 

Braking system fault finding - REFe16, REFe17 

Brushes - 5A°5 

Bulbs - 0°16, 12°5, 12°8 

Bumpers - 11°4 

Burning - 0e5 

Buying spare parts - REFe3 
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Cables - 4A°3, 7Ae2, 7Be2, 7Be3, 9017, 11¢5 
Calipers - 9°6, 9°12 
Cam followers - 2A¢12 
Camshaft - 2A°10, 2Ae11, 2A0e12 
Camshaft cover - 2A°6 
Carbon canister - 4Be3 
Carpets - 1102 
Cassette player - 12°13, REFe5 
Catalytic converter - 44°15, 4Be1, 4Be2. 4Be3 
Centre console - 11°17, 1205 j ; 
Charging - 5A°3, 544 
Cigarette lighter - 120114 
Clutch - 6°1 et seq 
Clutch fault finding - REFe15 
Clutch fluid - 0°12, 0°17 
Coil - 5Be3 
Cold start injector - 44°12 
anptession test - 2A°5 
onnecting rods - 2Be10, 2Re 
Console - 11017, 1285, aaa oils 
Constant velocity (CV) joint 1°15 
Conversion factors - REFe2 
nee 192, 1°10, 1018, 1°19 
5 , J oe 
‘ - foe and air Conditioning systems - ge11, 9 
‘ooling system fault finding - 
Courtesy lights - (BNE eee et 
Crankcase - 2Be12 
Crankcase emission 
Crankshaft - 2° 
2Be16 
Crushing - 0°5 
CV joint - 1615 
Cylinder block - 2Be12 
Cylinder head - 2A°16, 2Beg, 2Be9, 2Be10 
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Dents in bodywork - 1102 
Depressurising fuel s 
piimeneitis - REFe4 
irection indicators - 
Discs - 1014, Oe7, Oeig ON, Teeriaet 
See butor - 5Be3 
oor ajar warning swi 
Doors ~ 1°16, 1106, ite 
Drivebeli(s) - 4049" 
Driveplate - 2A°24 
Driveshaft - + 


47; 


S Control - 4Be4, 4Be2 
10, 2Ae14, 2A023, 2Be11, 28013, 2015) 


ystem - 4A05 


Ch - 1205 
°9, 110140, 1205, 12013, REFe9 


°15, 7Ae3, 8e4 et seq, REFe10 


Dri 
Drives afts fault finding - REF*16 


~ 4207, 1298 
IS ~ 9o7 
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Beer fault - 1203 

Rect Cooling fan - 3¢4 

Rectric Shock - 005 

Recto, Windows fault - REF*18 

Rect ovte level - 1015 9018 

Sigg; ti Control Unit (ECU) - 44°19: 

"ging 7S Control systems - 4B°1 

Shgine 'N-car repair procedures ~ 

Shoine fault finding - 006, REF#13, 

Shging Ol! = 0011, 0°17, 1°2, 408 5 

Shain jomoval and overhaul proceany 

‘mperature sensor - 3°4, eu M3 

Or. Mental considerations - REF°* 4561, 4B 

apo ative emissions control syste™ 

N haust ive loss system - 1°12 

Bust emission checks - REF?1! 

Rr aust @S oxygen sensor - 4Be2 4Be 
h 8 recirculation syste™ ~ a 
anifold - 4Ae14 Fe 
vstem ~ 1614, 4Ae15, REF*S: BF 

System fault - REF°15 


oe 2Be1 et se 


dy 4Be3 


h 


ag 

hotla 

anos 

Raye eq. 17) 1266 
ting; 

Atom ing ~ REFe12 et seq 

oyekin tic transmission - REF*16 

otto? System - REFe16, REF?!” 

Sli 


SN 
hah 6 
ayo 
Sp al tr: 
S Yt Sig 
i “0 


"aoe steering - REF*1? 


Lf * N03 
i Si iaibe le 
itey! tug _ ‘inet 1018, 4Ae3 
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Fluids - 0°17 a 
Flywheel - 2A° 
Foglights - 1207, 1229, 12°10 
Fuel and exhaust systems - 4Ae1 et seq, REFe11 
haust systems fault finding - 4Ae¢8, REFe15 


Fuel and ex f 
Fuel consumption high - REFe15 


Fuel filler flap - 11012 
Fuel filter - 1018 
Fuel gauge - 4A°6 
Fuel gauge fault - 
uel pressure regu 
ial pump - 4A°5 
Fuel rail - 4Ae9, 4Ae10 


jtank-4A°G 1 
ig or gas intoxication ~ 0°5 


Fuses - 0016, 124, 42014 
Fusible links - 124 


REFe18 
lator - 4Ae10, 4Ae11 


5 - 1015, 8°3, 10°20 


Gashes in bodywork - 41¢2 


40). 
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Idle speed - 1°12 

Idle speed control valve - 4Ae12 
Idle-up valve - 4A°12 

Idling fault - REFe13 

Ignition switch - 10°19 

Ignition system - 1°12, 5Be1 et seq 
Ignition fault - REFe18 

Ignition timing - 1¢12, 5Be5 
Indicators - 12°6, 12°7, 12°9, 12°10 
Injectors - 4A°9, 4Ae10 

Inlet manifold - 4Ae13 

Input shaft - 7Ae3 

Instruments - 1°16, 12¢8, 12°10 
Instrument fault - REFe18 

Interior lights - 12¢5, 12°8 
Introduction to the Toyota Carina E - 0°4 


Jacking and vehicle support - REFeS 
Joint mating faces - REFe4 
Jump starting - 0°7 
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Kick-down (automatic transmission) - 7Be3 
Knock sensor - 4Ae12 


Leaks - 0°9, 1°13, REFe14, REFe15, REFe16 
Lean mixture sensor - 4Be2 

Light units - 12°9 

Lights inoperative - REFe18 

“Lights on” warning system - 12°11 
Load-sensing proportioning valve - 9°15 
Locknuts, locktabs and washers - REFe4 
Locks - 10°19, 11°6, 11°9, 11°10, 11°12, 11°13 
Longitudinal links - 10°15 

Loudspeakers - 12°13 

Lower arms - 10°8 

Lower splash guards - 11°14 

Lubricants and fluids - 0°17 

Luggage compartment lights - 12°8, 12°10 
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Main bearings - 2Be14, 2Be15 
Manifold absolute pressure sensor - 4A°12 
Manifolds - 4A°13, 4Ae14 


Manual transmission - 2A°24, 2Be5, 7Ae1 et seq 


Manual transmission fault finding - REFe15 


Manual transmission oil - 0°17, 1¢2, 1°9, 1°18, 7Ae2 


Master cylinder - 6¢4, 9°14 
Mirrors - 11°14, REFe8 

Misfire - REFe13 

Mixture - 1°12, REFe11 

MOT test checks - REFe8 et seq 
Mountings - 2A°¢24 
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Number plate light - 1207, 12010 
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Oil cooler - 2A°23 
Oil filter - 1¢8 
Oil pressure fault - REFe14 

Oil pump - 2Ae24 

Oil seals - 2A°11, 2A°23, 7A®3, 7B°3, REFe4 

Oil, engine - 0°11, 0°17, 102, 140g 

Oil, manual transmission - 0°17, 109. 1618, 7Ae2 
Open-circuit - 1203 
Overcooling - REFe14 

Overheating - REFe14 
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Eade - 19°14, 904, 9044 
edals - 1°13, 4A04, 606 Qo} 
Pick-up coils- 5Be3 "18 
Pinking - REFe14 
Piston rings - 2Be17 
Pistons - 2Be10, 2Be12 2Be 
t 1 ' 1 
Plastic components - 1103 ere 


Poisonous or irrit 


Power steering 
Power steering 


Power steering fluid - Oe 
Pre-ignition - REFe14 
Pressure re 


Printed circuit - 
Project vehicles - O04 


Q 


ant substances - 05 
- 1911, 10°20 

fault - REFe17 

13, 0017 


gulating valve (oil) - 24023 


12°10 


Quarter window - 11044 
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Radiator - 1°19, 300, 1105 


Radio - 1204 


Rear light 


Relays - + 


Release b 
Repair procedur 


204 


Respraying - 1} 


Reversing ligh 
t 
Road test - a 


Roadside 
Roadwhe. 


8, REFe5 
jnt cluster - 
Rear window - 14644 
Reference - REFe 
Regulator (altern 
Regulator (wing 


1207, 12010 


1 et se 
ator) - 5A05 
Ow) - 110149 


earing - 6e3 
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~ 1945, 803, 10099 


TK ~ 1400 
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d servicing - 1¢1 et set 1 


Safety first - 005 
Calding - 065 
watches in bodywork - 11¢2 
a washer fluid level - 0°13 mt 
Seat b threads and fastenings - REF 
eats tS ~ 1916, 11015, REF*9 
SetS~ 11°15, 12014, REFSS 
ahha (automatic transmission 
Shoo nit - 1°13, 9°16 
Show’ absorbers - REF*9, REF*10 
Short, 1814, 98, 973 
Sidey co TCuit - 1203 
Sigs Ght ~ 1206 
Slayeet = 44015 
Span Cylinder - 6¢3 
SpegghlUgs - 1°12, 1°17 
Sblagn meter - 12011 
Sbrin, Guards - 11°14 
Starp2S ~ REFe10 
Stanyct Mhibitor (automatic trans 
4 Motor - 5Ae6 
ring Otor fault -REF*13 444 et sed 
Rar{,2, 2d charging systems - 7 ing 
Op 1,9. > See Suspension and stee 
tu ight ~ 9e1g, 1267, 1288, 12°10 


) - 7Be2 
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t 
1086, 10013 


Me - 1010, 10017 
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Sun a { 1 
Susp ‘mentary Restraint System (SR) 16, 
N 124e’Sion and steering - 1°!" tele 

UShep IEF eg, REFe9, REFe10 ding ~ 

Witg, S!on and steering fault fina Ts ge18: 
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Toe setting - 10°21, 10°22 

Tools and working facilities - REFe4, REFe6 

Top dead centre (TDC) for No 1 piston - 2Ae5 

Towing - 0°9 

Track rod - 10°21 

Transmission - See Manual tranmission or 
Automatic transmission 

Transverse links - 10°15 

Trim panel - 1106, 11°7, 1198, 11015, 11016 

Tyres - REF®3, REFe11, REFe17 

Tyre fault finding - 0°14 

Tyre pressures - 0°14, 0°16 


Underframe - 11¢1 
Unleaded petrol - 4Ae4 
Upholstery - 1102 


it - 16 
uum servo unit 1013, 9e 

v aoail switching valve - 4A°12 
Valve clearances - 1°19 
Valves - 2B°9, 2Be10 ied 
Vehicle identification - REFe3, 
Vehicle support - ag 
ventilation system - 
Voltage regulator ~ 5Ae5 


16, 12¢13 
shers ~ 0013, 1°16, 
Washers fault - REFe18 
ump - 3° 
Week checks - 0°10 et seq 
is - REFe1 
Wea - 1016, 10°21 
ent hi 
eal 11015 
05, 10°12, REFe10 
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ring diagrams - e Fo7 

i king facilities - RE 


Haynes Manuals - The Complete List 


Title Book No. 
ALFA ROMEO) 


Alfa Romeo Alfasud/Sprint (74-88) uptoF 0292 


Title 
Fiat Tipo (88 - 91) Eto J 
Fiat Uno (83 - 95) up to M 


Book No. 
1625 
0923 


Alfa Romeo Alfetta (73 - 87) up to E 
ALFA ROMEO 
Audi 80 (72 - Feb 79) up to T 


Fiat X1/9 (74 - 89) up to G 0273 
i) 


Ford Capri Il (& Ill) 1.6 & 2.0 (74 - 87) up toE 0283 


Title 
Land Rover Series II, IIA & III Petrol 
(58 - 85) up to C 


Mazda 323 (Mar 81 - Oct 89) up to G 
Mazda 323 (Oct 89 - 98) G to R 


Audi 80, 90 (79 - Oct 86) up to D & Coupe 
(81 - Nov 88) up to F 


Audi 80, 90 (Oct 86 - 90) D to H & Coupe 
(Nov 88 - 90) FtoH 


Audi 100 (Oct 82 - 90) up to H & 200 
(Feb 84 - Oct 89) A to G 


Audi 100 & A6 Petrol & Diesel 
(May 91 - May 97) H to P 


Audi A4 (95 - Feb 00) M to V 
AUSTIN 
Austin/MG/Rover Maestro 1.3 & 1.6 
(83 - 95) up to M 0922 


Austin/MG Metro (80 - May 90) up to G 0718 


Austin/Rover Montego 1.3 & 1.6 (84 - 94) A to L1066 


Austin/MG/Rover Montego 2.0 (84 - 95) Ato M 1067 


Mini (59 - 69) up to H 0527 


Mini (69 - Oct 96) up to P 0646 


Austin/Rover 2.0 litre Diesel Engine (86 - 93) 
CtoL 

BEDFORD 

Bedford CF (69 - 87) up toE 


Bedford/Vauxhall Rascal & Suzuki Supercarry 
(86 - Oct 94) C toM 


BMW 316, 320 & 320i (4-cyl) 
(75 - Feb 83) up to Y 


BMW 320, 320i, 323i & 325i (6-cyl) 
(Oct 77 - Sept 87) up toE 


BMW 3-Series (Apr 91 - 96) H to N 


BMW 3- & 5-Series (sohc) (81 - 91) up to J 


BMW 520i & 525e (Oct 81 - June 88) up to E 


BMW 525, 528 & 528i (73 - Sept 81) up to X 
CITROEN 
Citroén 2CV, Ami & Dyane (67 - 90) up to H 


Citroén AX Petrol & Diesel (87 - 97) D to P 


Citroén BX (83 - 94) Ato L 


Citroén C15 Van Petrol & Diesel 
(89 - Oct 98) F to S 


Ford Capri II (& Ill) 2.8 & 3.0 (74 - 87) up toE 1309 


Mazda 626 (May 83 - Sept 87) up to E 


Ford Cortina Mk IV (& V) 1.6 & 2.0 (76 - 83) up to A 0343 
Ford Escort (75 - Aug 80) up to V 0280 
Ford Escort (Sept 80 - Sept 90) up to H 0686 
Ford Escort & Orion (Sept 90 - 97) H to P 1737 
Ford Escort Mk Il Mexico, RS 1600 & RS 2000 

(75 - 80) up to W 

Ford Fiesta (76 - Aug 83) up to Y 


Mazda B-1600, B-1800 & B-2000 Pick-up 
(72 - 88) up to F 

MERCEDES BENZ 

Mercedes-Benz 190, 190E & 190D 

Petrol & Diesel (83 - 93) AtoL 
Mercedes-Benz 200, 240, 300 Diesel 
(Oct 76 - 85) up toc 


Ford Fiesta (Aug 83 - Feb 89) A to F 


Mercedes-Benz 250 & 280 (68 - 72) up to L 


Ford Fiesta (Feb 89 - Oct 95) F to N 
Ford Fiesta Petrol & Diesel (Oct 95 - 97) NtoR 


Mercedes-Benz 250 & 280 (123 Series 
(Oct 76 - 84) up to B 


Ford Granada (Sept 77 - Feb 85) up to B 

Ford Granada & Scorpio (Mar 85 - 94) B to M 
Ford Ka (96 - 99) P to T 
Ford Mondeo Petrol (93 - 99) K to T 

Ford Mondeo Diesel (93 - 96) L to N 

Ford Orion (83 - Sept 90) up to H 

Ford Sierra 4 cyl. (82 - 93) up to K 

Ford Sierra V6 (82 - 91) up to J 

Ford Transit Petrol (Mk 2) (78 - Jan 86) up to C 0719 
Ford Transit Petrol (Mk 3) (Feb 86 - 89)CtoG 1468 
Ford Transit Diesel (Feb 86 - 99) C to T 3019 
Ford 1.6 & 1.8 litre Diesel Engine (84-96) AtoN 1172 
Ford 2.1, 2.3 & 2.5 litre Diesel Engine 
77 - 90) up to H 

FREIGHT ROVER 

Freight Rover Sherpa (74 - 87) up to E 


a 
a 
So 
a 


o 
= 
a 
a 


illman Avenger (70 - 82) up to Y 


Honda Accord (76 - Feb 84) up to A 


Mercedes-Benz 124 Series (85 - Aug 93) C to K 3253 


MGB (62 - 80) up to W 
MG Midget & AH Sprite (58 - 80) up to W 


Mitsubishi Shogun & L200 Pick-Ups (83 - 94) 
up toM 


Morris Ital 1.3 (80 - 84) up to B 
Morris Minor 1000 (56 - 71) up to K 


Nissan Bluebird (May 84 - Mar 86) Ato C 
Nissan Bluebird (Mar 86 - 90) C toH 
Nissan Cherry (Sept 82 - 86) up to D 
Nissan Micra (83 - Jan 93) up to K 
Nissan Micra (93 - 99) K to T 

Nissan Primera (90 - Aug 99) H to T 
Nissan Stanza (82 - 86) up to D 

Nissan Sunny (May 82 - Oct 86) up to D 


Honda Civic (Feb 84 - Oct 87) Ato E 
Honda Civic (Nov 91 - 96) J to N 


i) 
= 
o 
o 


Hyundai Pony (85 - 94) C to M 


i) 
3 
o 
o 


jaguar E Type (61 - 72) up toL 0140 


Nissan Sunny (Oct 86 - Mar 91) DtoH 
Nissan Sunny (Apr 91 - 95) H to N 


Ascona & Manta B Seri 
S 
(Sept 75 - 88) up to “ ey 


Te Ascona (81 - 88) (Not available in 
see Vauxhall Cavalier 0812) 


Citroén CX (75 - 88) up to F 
Citroén Saxo Petro! & Diesel (96 - 98) N to S 


Citroén Visa (79 - 88) up to F 


jaguar MI & Il, 240 & 340 (55 - 69) up to H 0098 
Jaguar XJ6, XJ & Sovereign; Daimler Sovereign 


(68 - Oct 86) up to D 0242 


Citroén Xantia Petrol & Diesel (93 - 98) K to S 


Citroén XM Petrol & Diesel (89 - 98) G to R 


Citroén ZX Diesel (91 - 93) J to L 


Citron ZX Petrol (91 - 94) H to M 


Citroén 1.7 & 1.9 litre Diesel Engine (84 - 96) A to N1379 


Colt/Mitsubishi 1200, 1250 & 1400 
(79 - May 84) up to A 


OM — 
98) Kto 


jaguar XJ6 & Sovereign (Oct 86 - Sept 94) 
DtoM 

jaguar XJ12, XJS & Sovereign: 

Daimler Double Six (72 - 88) up to F 


3261 


0478 


| 


Jeep Cherokee Petrol (93 - 96) K to N 1943 


| 


Lada 1200, 1300, 1500 & 1600 (74 - 91) uptod 0413 
Lada Samara (87 - 91) D to J 1610 
LAND ROVER 
Land Rover 90, 110 & Defender Diesel (83 - 95) up to N3017 


| 


Opel Astra (Oct 91 - Feb 98) 


(Not available in UK see Vauxhall Astra 1832) 
Opel Calibra (90 - 98) 


(See Vauxhall/Opel Calibra Book No. 3502) 
Opel Corsa (83 - Mar 93) 


et available in UK see Vauxhall Nova 0909) 318° 


Corsa (Mar 99 - 97 
al pent Petrol & Diesel (91 - 98) 
auxhall/Opel Frontera Book No. 3454) 
Opel yaaa (Nov 79 - Oct 84) 
adett (Oct 84 - Oct 91) (Not available in 
are Vaux a Asta & Belmont 1136) —__ 
oi eda & Senator (86 - 94) (Not available 


Land Rover Discovery Diesel (89 - 95) G to N 3016 


1167 


Land Rover Series IIA & III Diesel 


(58 - 85) up to C 0529 


In 

0 UK see Vauxhall Canton & Senator 1469) 
Del Omega (94 - 99) 

(See 


Vaux all/0} 0, 
pel Omega 351 
Opel Rekord eg Book No. 35 }) 5 


(Feb 78 - Oct 86) up to D 


' Peugeot 306 Petrol & Diesel (93 - 99) K to T 


Title Book No 


ee 


Opel Vectra (Oct 88 - Oct 95) 

(Not available in UK see Vauxhall Cavalier 1570) 3158 
Opel Vectra Petrol & Diesel (95 - 98) 

Not available in UK see Vauxhall Vectra 3396) 3523 


Peugeot 106 Petrol & Diesel (91-98) JtoS 1882 


Title 
SEAT, 


Seat Ibiza & Cordoba Petrol & Diesel 
(Oct 93 - Oct 99) L to V 


Seat Ibiza & Malaga (85 - 92) B to K 


SkOD: 
Skoda 


A : F we 
Estelle (77 - 89) up to G 


Ti 


to 


tle Book No. 


Volkswagen Golf & Jetta Mk 1 1.1 & 1.3 (74 - 84) up 


A 0716 


Volkswagen Golf, Jetta & Scirocco Mk 1 1.5,1.6 & 1.8 


(74 - 84) up toA 
kswagen Golf & Jetta Mk 1 Diesel (78 - 84) up to A 0451 


Vo 


0726 


V 


kswagen Golf & Jetta Mk 2 (Mar 84 - Feb 92) Ato J 1081 


Peugeot 205 (83 - 95) A to N 0932 


Skoda 


Favorit (89 - 96) F to N 


0538 
3073 
1266 
1559 


Peugeot 305 (78 - 89) up to G 


Peugeot 309 (86 - 93) C to 
Peugeot 405 Petrol (88 - 96) E to N 
Peugeot 405 Diesel (88 - 96) E to N 3198 
Peugeot 406 Petrol & Diesel (96-97) NtoR 3394 
Peugeot 505 (79 - 89) up to G 0762 
Peugeot 1.7/1.8 & 1.9 litre Diesel Engine 


0950 


Skoda 
[SUBAI 


Subaru 1600 & 1800 (Nov 79 - 90) up to H 


Suzuki 


Felicia Petrol & Diesel (95-99) MtoT 3505 


RU! Tek 
0995 


SJ Series, Samurai & Vitara (4-cyl) 


(82 - 97) up to P 


Suzuki 


Supercarry (86 - Oct 94) C to M 


TALBOT AUDA. ‘ 


albot Alpine, Solara, Minx & Rapier (75 - 86) up to 00337 


Volkswagen Golf & Vento Petrol & Diesel 


(Feb 92 - 96) J to N 


3097 


Vol 


kswagen LT vans & light trucks (76 - 87) up to E 0637 


Ve 


(Sept 81 - May 88) up to E 


‘swagen Passat & Santana 
0814 


Vo 


(May 88 - 96) E to P 


kswagen Passat Petrol & Diesel 
3498 


Vo 


swagen Polo & Derby (76 - Jan 82) up to X 0335 


swagen Polo (82 - Oct 90) up to H 0813 


swagen Polo (Nov 90 - Aug 94) H to L 3245 


82 - 96) up to N 
Peugeot 2.0, 2.1, 2.3 & 2.5 litre Diesel Engines 
(74 - 90) up to H 

PORSCHE |.) 

Porsche 911 (65 - 85) up to C 


1607 


‘albot Horizon (78 - 86) up to D 


0473 


Toyota 


Talbot Samba (82 - 86) up to 1) 


0823 


Carina E (May 92 - 97) J to P 


Porsche 924 & 924 Turbo (76 - 85) up to C 
PROTON ; ‘ ; 
Proton (89 - 97) F to P 

RANGE ROVER , 
Range Rover V8 (70 - Oct 92) up to K 


Reliant Robin & Kitten (73 - 83) up to A 


Corolla (Sept 83 - Sept 87) A to E 


oyota 
Toyota 


Corolla (80 - 85) up to C 


oyota 


Corolla (Sept 87 - Aug 92) E to K 1683 


Toyota 


Corolla (Aug 92 - 97) K to P 3259 


oyota 


riumph Acclaim (81 - 84) up to B 


Hi-Ace & Hi-Lux (69 - Oct 83) up to A 0304 


0792 


iumph GT6 & Vitesse (62 - 74) up to N 


0112 


riump! 


0113 


Spitfire (62 - 81) up to X 
0441 


5 (Feb 85 - 96) Bto N 


riump! 


n Stag (70 - 78) up to T 


It 9 & 11 (82 - 89) up to F 
t 18 (79 - 86) up to D 
t 19 Petrol (89 - 94) F to M 


n TR7 (75 - 82) up to Y 0322 


0635 


Astra (80 - Oct 84) up to B 


t 19 Diesel (89 - 95) F to N 
t 21 (86 - 94) C to M 


Astra & Belmont 


- Oct 91) B tod 1136 


1832 


(94 - 99) Mto S 


ikswagen Polo Hatchback Petrol & Diesel 
3500 


Vol 


kswagen Scirocco (82 - 90) up to H 1224 


Vo 


kswagen Transporter 1600 (68 - 79) up to V 0082 


Vo 


(72 - 79) up to V 


kswagen Transporter 1700, 1800 & 2000 
0226 


Vo! 


kkswagen Transporter (air-cooled) (79 - 82) up to Y 0638 


Vol 


(82 - 90) up to H 


ikswagen Transporter (water-cooled) 
3452 


vo 142, 144 & 145 (66 - 74) up to N 


vo 240 Series (74 - 93) up to K 


vo 262, 264 & 260/265 (75 - 85) up toC 


vo 340, 343, 345 & 360 (76 - 91) up tod 


vo 440, 460 & 480 (87 - 97) D to P 


vo 740 & 760 (82 - 91) up tod 


vo 850 (92 - 96) J to P 


vo 940 (90 - 96) H to N 


vo $40 & V40 (96 - 99) N to V 


Vol 


vo $70, V70 & C70 (96 - 99) P toV 


t 25 (84 - 92) B to K 
t Clio Petrol (91 - May 98) H to R 


t Clio Diesel (91 - June 96) H to N N 3197 
t Espace Petrol & Diesel (85 - Ea 


3252 


6) L to P oe 

Mégane & Scénic Petrol & Dies® 

(96 - 98) N to R ee 
ROVER j ‘ \ 4 T116 
Over 213 & 216 (84 - 89) Ato 1689 

Rover 214 & 414 (89 - 96) G toN ‘a0 


girl & Diesel 
ett 4399 


Rover 216 & 416 (89-96) G10N 

Rover 211, 214, 216, 218 & 220 P 

(Dec 95 - 98) N to R Ss 

Rover 414, 416 & 420 Petrol & Dies? 4063 
3257 


(May 95 - 98) MM to R ; 
Rover 618, 620 & 623 (93 - 97) K!0_ ———t399 


Rover 820, 825 & 827 (86 - 95) 0 N ans 
Rover 3600 (76 - 87) up 10E oy arth 
Over Metro, 111 & 114 (May 90 96) Go 
SAAB 0765 
Saab 900 (Oct 93 - 98) L to R__ 1686 


ab 9000 (d-cyl) (85 ~ 96) © to ——— 
e are) aval 

a 

al 


a av 
All thelproducts featured o” tN eal filles 
Ubdating and develooment a5. (USA) # 
telephone: (UK) +44 1909 an 


"able throu 
Cee 0) 


Astra (Oct 91 - Feb 98) J to R 


/Opel Calibra (90 - 98) GtoS 3502 


= alvope! omega (94 - 99) 


Carlton (Oct 78 - Oct 86) up to D 0480 
Carlton & Senator (Nov 86 - 94) D to L 1469 
Cavalier 1600, 1900 & 2000 
y 81) up to W 

Cavalier (81 - Oct 88) up to F 
Cavalier (Oct 88 - 95) F to N 
Chevette (75 - 84) up to B 
Corsa (Mar 93 - 97) K to. R 
/Opel Frontera Petrol & Diesel 
pt 98) J to $ 

Nova (63-93) uptoK 


0315 
0812 
1570 


Vectra Petrol & Diesel (95 - 98) Nto R 3396. 


ea opel 1.5, 1.6 & 1.7 ire 


tol 


wptol 
volkswagen Bee 
72-75) 0F 
ink most 
ee stant eset 
res 498 6708 


1222 


fle 1303, 13035 & GT 


F Gory shops) cycle Shops 
ie ie heel For up-to-date) in 
)) +33 4 47/78 50 50) + (Sweden) 


YUGO/ZASTAVA 
Yugo/Zastava (81 - 90) up to H 
AUTOMOTIVE TECHBOOKS 


A 


omotive Brake Manual 


Aut 


‘omotive Carburettor Manual 


‘Automotive Diagnostic Fault Codes Manual 


Automotive Diesel Engine Service Guide 


‘Automotive Disc Brake Manual 


Automotive Electrical and Electronic Syst 


ems Manual 3049 


Automotive Engine Management and Fuel Injection 


Sys! 


tems Manual 3344 


Automotive Gearbox Overhaul Manual 


3473 


Automotive Service Summaries Manual 


3475 


Automotive Timing Belts Man 


ual - Austin/Rover 3549 


Automotive Timing Belts Manual - Ford 


3474 


Automotive Timing Be 


Its Manual - Peugeot/Citraén 3568 


Automotive Timing Belts Manual - 


Vauxhall/Opel3577 


Automotive Welding Manual 


3053 


In-Car Entertainment Manual (3rd Edition) 


Haynes Diesel Engine 


3363 


Systems & Data Book (91-00) 3548 


Haynes Petrol Models Data Book (94 - 00) 


3718 


and 
form: 
+46, 


09.08/00 


ok stores. Our policy of continuous 
ach on our complete list of titles, please 
48' 124016 ° (Australia) +671 3 9763/8100 


Are Your Plugs Trying To Tell You Something? |CHAMPION 


Glow Plugs for Diesel engines. 


Possible causes Corrective Action 


[i Melted or broken sheath 
e Injectors (incorrect injection pressure, 
overadvanced injection, dripping nozzles). 
e Oil in the combustion chamber (overheating 
due to too high an oil level) 
e Worn valve guides, broken piston rings 


e Recalibration of injection system 
Correct engine oil level 


¢ Replacement of pistol rings/reboring of valve guides 


A Corroded Sheath 
° Electronic Control Relay Failure eCheck and/or replace Electronic Control Relay 
Incorrect system voltage eCheck electrical system 
e Incorrect plug type fitted eCheck the plug type is correct for the vehicle 
e Thermal exchange regulation chamber e The plug has to be mounted with care using a 
compressed due to excessive torque on torque wrench, paying particular attention to the 
tightening of plug. A narrowed thermal recommended torque levels 
exchange regulating chamber causes the 


J puesenbers 
sheath to overheat. 


< 
The Model 
Derham Tourster 
Only eight of these 
magnificent cars Ey Open circuit with apparently 
ever built ~ this he undamaged sheath 
‘ | » to be . ' 
d, loathed or q only ean ° Defective electrical system causing Check electrical system 
heritage, from elegz aculately presented ear: seed is gy tee y} outside the Or excessive voltage from battery 
the bugeyed BMW itac, eo nee 4 cats and mo Bathered unde ; J States of Amerie® e Electronic Control Relay failure ¢ Check and/or replace Electronic Control Relay 
ig-eyed BMW Isetta, Ther ygone days, g torbikes T One‘roof ; Electronic y 
aed that you did your oe also many a uch Aa present every rei the Haynes Motor 
including AC, Alfa Ro Ing in? The Model aspect of our motoring 
i meo, Austi is J Duesenhe hs coring 
i e Cie Pethaps tere eg ol 
Orghini, M isa spec ember the 1959 For 
Fac : ‘ : , Ba ct : 
ane oe vehicle at the Hayn ‘Serati, MG Riley Poe classic sports cars 
§. today, they make a w ‘s t i" » Porsche and Triumph. 5 
Mum and Dad, but above all mia Spectacle Spark Plugs for petrol engines. 
an impressive P your came. 
peat array of motoring Tienes ; 
wholesome, h ansport book shops in B rabilia, comf 
Some, home-made meals or if ae The Pit Ottable 
‘ Prefer, yo 
r a 
ural SuttoUndings Hoy ¢ 


the 
foun! 


Almost every car you've ever loy 
7 } re 
Museum. Over 300 immacula 


and a 


4 cup of tea to 
ed in the beautiful Re pe 

i i jeavy its - A build up of t g - Electrodes have 

a i F ~ Wet, oily deposits. y sits - A 
lightly ees epee Fault: worn bores/piston rings or oust cae se sandy cre ee ag nose very 
i ine, it ides; imes occurs colour I . i 5 

ee a ae aie ae guides: ng running Fault: often caused by worn valve Fault: plug overheating. ss 
Bees ee oe y guides, excessive use of upper Check: plug value, ignition iming, 
cylinder lubricant, or idling for long _ fuel octane rating (too low) and fuel 

mixture (too weak). 


John Haynes O.B.E., 
periods. 


Founder and 
Chairman of the 
museum at the wheel 
of a Haynes Light 12. 


A 
] 


Busses \\B 7S >) i | car next 10 is 
\ — ] Riley Spor: 


am 25 ats tah -. 
Open 9.30am - 5.30pm (10. Minutes dy patklorg, ; = ~ Electrodes SP rack), 
00am - 4 » Crive a lug insulator firing 7 é initially as a crack). 
Specia i 4.0 , ata Ton 7 — Plug inst : has deposits. _ ; h — 
pecial rates ays Hee er) 7 a interne. 4303 j tip appears yellow or green/yellow Py a as Me ne genes ores motu Fate soir re 
: : ; i j + carburettor MIXtU echnique. ‘ 
1 and shiny in appearance. 5 ~ pre-ignition. Check: car satin teomige eee 
_ east ene ae Tae tor greet heat range and satin ae choke Ce tal Lae eed 
ee c ki ration, i 
carburalo™, sharp acceleration. as for ‘overheating - opel 


Also check ignition timing. 


g - Dry, black, sooty 


Itis 
al oanetols 
bout 40 miles south of prist? 


Day, B 


Boia 
© Trust yo 8 Pay and New Years D4 
9. 29294 


